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Are  You  Ready? 


Ten  Million  Resistors: 
The  Incredible  Digiohm 
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The  Standard  of  Excellence 

in  HF  Base  Stations 


The  fC-751  is  tile  most 
advanced  transceiver  avail- 
able today.   Its  a  competi- 
tion grade  ham  receiver,  a 

lOOKHz  to  30MHz  continu- 
ous tuning  general  coverage 
receiver  AND  a  full-featured 
all  mode  solid-state  ham 
band  transmitter.  ThelC-751 
a  (so  covers  the  new  WARC 
bands,  MARS  frequencies, 
and  is  AMTOR  compatible. 


Important  Standard 
Features.  Compare  these 
important  standard  features  in 
this  "top  of  the  line"  base 
station: 

•  lOOKHz  -  30MHz  Receiver 

•  105dB  dynamic  range 

•  QSK  —  full  break-in  CW 


FM  Mode  Standard 

High-grade  FL-*4A  455KHz 

SSB  filter 

32  tunable  Memories  with 

lithium  battery  backup 

100%  Duty  Cycle  Transmitter 

Passband  Tuning 

12V  DC  operation 

Adjustable  AGC 

Adjustable  Noise  Blanker 

RIT/XIT  with  separate 

readout 

IC-HM12  Microphone  with 

Up/Down  Scan 

Continuously  adjustable 

transmit  power 


Options.   fC-EX3 10  speech 
synthesizer,  internal  IC-PS35 
power  supply,  external  IC-PS15 
or  1C-PS30  system  supply, 
IC-SM8  two-cab/e  desk  mic, 


IC-SM6  desk  mic  RC-IO  exter- 
nal controller,  and  a  variety  of 
filters. 


FILTER  SPECIFICATIONS 


Ffwq 

PCM* 


Operating  From  I2V,  the 
IC-751  is  also  available  with  an 
optional  internal  AC  power 
supply,  the  IC-PS35 ...for  the 
winning  edge  in  field  day 
competition. 


Fl-*4A 


STAteDAffD  Fit  \ 


AM  Ceramk:         CF*  45S  iT    *S*. 


SSB  fPBTJ  XTAL 

FM  Fitter 

SSfl  Narrow 

(Hygrad* 

Crystal) 

OFTKWYA 
CW  Marrow 

CW  Narrow 
SSB  wide 
CW  Narrow 
CW  Narrow 
AM 
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a- 32 

SQII  5 
TOO  6 

osoo 

a-63 

II    33 

9010  0 

O?S0 
60 

The  IC-751  provides  superior 
performance  for  all  amateur 

radio  operators.. .from  novice 
to  extra  class.   See  the  IC-751 
at  your  local  ICOM  dealer. 


Now  with  a  ONE  YEAR  Warranty! 


OIICOM 


First  in  Communications 


AM 


^■274 

(COM  America,  Inc.,  2380 -116th  Ave  NE,  Bellevue,  WA  98004  /  3331  Towerwood  Drive,  Suite  307,  Dallas,  IX  75234 

approximate  and  subject  to  change  without  nofke  or  oottgatiorv   Alt  ICOM  radios  -tiqnmcantiy  exceed  fCC  regulations  limiting  spurtous  wmHsiom.     751185 


KENWOOD 


TS-930S 


PAY  REGULAR 

PRICE  OF  $1599 
RECEIVE  FREE 

YOUR  CHOICE  OF 

TH-21AT    and    HMC-1 

2  MTfi  HANDHELD         MIKE  HEADSET 
REG  $229  99  REG  $39  95 

OR 

AT-930    and   MC-60A 

ANT  TUNER  MIKE 

REG  $19995  REG. $79.95 

PLUS  FREE  U.P.S. 


KENWOOD 


TW-4000A  r- 


PAY 
REGULAR 


^jg^ 


ICOM 


IC-R71A 


-  © :  o 


Wmm 

GENERAL  COVERAGE 
RECEIVER 

CALL  FOR  SALE  PRICE 


IC-751 


PAY  REG.  PRICE  OF  $1399 

RECEIVE  FREE 
IC-2AT  HANDHELD 

$269.50  VALUE 


ASTRON 

POWER  SUPPLJES 


RUGGED  •  RELIABLE  *  HIGH  QUALITY 
•  HEAVY  DUTY 


MODEL 

CONT  AMPS 

ICS  AMPS 

PRICE 

RS4A 

3 

4 

i  jy 

RS7A 

5 

7 

S49 

RS12A 

& 

12 

$69 

RS20A 

16 

20 

$89 

RS20M 

16 

20 

$^09 

RS35A 

25 

3S 

St4y 

RS35M 

25 

35 

Si  59 

RS50A 

37 

50 

$199 

RSSOM 

37 

50 

$229 

Full  electronic  regulaiton  SrnV  max,  ripple, 

Currem  Smiting  and  crowbar  protection 

M  Series  has  meter  A  Series  does  not 

lm>  voltage  105-1 2 SVAC  Output,  IS.BVDC^OiBV 


MMMM 

AMPLIFIER 

WrAL.l_ 

6-1016  S249 


price  of  $599,95 

RECEIVE  FREE 

YOUR  CHOICE  OF 
ANY  2  OF  THE  FOLLOWING 

1)  VS-1  VOICE  SYNTHESIZER 

$39  95  VALUE 

2)  TU4-C  SUB-AUDIBLE 

$39  95  VALUE 

3)  MA-4000  DUO-BAND 
MOBILE  ANTENNA.  $44  95  VALUE 


ICOM 


IC-02AT 

PAY  REG.  PRICE  OF 

$349 

RECEIVE  FREE 
IC-BP8  BATTERY 

$63  VALUE 


MODEL   BAND 


AT015 
B23S 
B215 
BIOS 

B1015 

B3015 
C22A 
C.Q6 

C10T2 

024 
D1D10N 


m 

2U 
i  M 
2M 
220 
220 
220 
44€ 
440 


PRE- 
AMP 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 


INPUT  OUTPUT 


10W 

2W 

2W 

10W 

10W 

30W 

2W 

10W 

10W 

2W 

1&W 


150W 

30W 

1SOW 

aow 

t&ow 

160W 
2DW 
60W 
12GW 
40W 
100W 


DC 
PWR 

20A 
5A 
22A 
IDA 
20A 
17A 
5A 
10A 
20A 
BA 
IDA 


SALE 
PRICE 

$249 

S79 

S259 

Si  59 

$249 

$199 

$89 

SI  79 

5259 

$179 

S2B9 


RC1  Remote  Cotmoi  for  Ml  RAGE  AmpfiTiefs  $24 
MPi  sod  MP2  Peak  Reading  Wattmeters    Each  $99 
Limited  Qu&ntittes  at  tfrts  price 


W-51 
SALE  S899 

LM-354 
SALE  S1599 

IN  STOCK 


SALE! 


WW 


u 


FT-209RH 

PAY  REG.  PRICE  OF  $349.95 
RECEIVE  FREE 

FTS-6   ENCODER/DECODER 


$49.95  VALUE 


PERSONALIZED 

SERVICE 

BOBFERREHO  W6RJ 
fflMMfcnf 

RAFFERTY  N6RJ 
P.  So  Ca*t  On    Amtimm 

GEORGE .WB60SV  BurirnqBrrm 
DON.  N6IPE,  OaWantf 

SOB,  K7ROR  Phmm* 
GLENN,  K6NA  Son  Dtega 
AL.  K6YRA.Vonfc. 
ma&tv* actum  amateurs  tBtrnvtr 


TRISTAO  SALE 

MA-40    SALE    S549 

40'  2  SECT.  TUBULAR  TOWER 

MA-550  SALE    $899 

55'  3  SECT  TUBULAR  TOWER 


FREE  SHIPMENT 

UPS  SURFACE  (Continental  U.S.)  (MOST  ITEMS) 

TOLL-FREE  PHONE 

INCLUDING  ALASKA  AND  HAWAII 

800-854-6046 

CALIF  AND  ARIZONA  CUSTOMERS  CALL  OR  VISIT  NEAREST  STORE 

PHONE  HOURS:  9:30  AM  to  5:30PM  PACIFIC  TIME. 
STORE  HOURS:  fOAM  to  5:30 PM  Mon.  through  Sat 


HAM 

RADIO 
OUTLET 


ANAHEIM,  CA  92801 

2620  W  La  Raima. 
(714J  761-3033,  (213)  860-2040, 
Between  Disneyland  h  Knotta  Berry  Farm 

BURLINGAME,  CA  94010 
999  Howard  Ave. 
(415)  342-5757. 
5  miles  south  on  101  from  San  Francisco  Airport 


OAKLAND.  CA  94609 
28  n  Telegraph  Ave  . 
(415)451-5757. 
Htghway  24  Downtown  Left  27rh  off  -ramp, 

PHOENIX.  A2  85015 

1702  W.  Cameiback  Road. 
(602)242  3515. 
East  ot  Highway  17 


SAN  DIEGO,  CA  92123 

5375  Keamv  Villa  Road, 

(619)  560-4900. 

Highway  163  and  Clairemont  Mesa  Boulevard 

VAN  NUYS,  CA  91401 

6265  Sepuiveda  Bfvd. 

(8181968-2212 

San  Diego  Freeway  at  Victory  Bouieward 
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HF  TRANSCEIVERS    HF  TRANSCEIVERS 

IS  930S  KF  Transceiver  CALL 

With  General  Coverage  Receiver 

Optional  Automatic  Antenna  tuner 

TS-4305  HF  Transceiver  SUPER  SPECIAL 
Wim  Gtnert]  Cowragu  Redtw 


FT  757  HF  XCYfl  with  mit  769  95 

wilti  General  Courage  RC  Vfl 
includes  CYV  keyer  AM/FM  CW  titter 

FTT7wimmc  SPECIAL  510  95 

Compact  HF  KCVR 

Ft  MO  CAT  System  1439  00 

AC  Power  Supply.  Full  Break  in  ON 
SS6/AM/FW/FSM,  Speech  Processor 

SWL  RECEIVER 

NEW  FRG  8800  SWL  fleceMr  CALL 
F fl G  7700  flecei ve r  Closeou  1  390  00 
YHF  Converters.  AcMve  Antennas  available 

HANDHELDS 

FT  2  09BM  2m  HT  Intro  Special      299  95 

FT  203  2m  HT  with  HP.  VOX       225  95 

FT  203  ?m  H  T  wno  VC t  199  9b 

AD  accessories  in  STOCK 

VHF/UHF 


NEW  FT  270RH  2m.  45-wat! 

Very  small  mobile  rig 

NEWFT?70QHF25-wat1 

Dual-band  2m  and  440 


HANDHELDS 

IC  D2AT  2m  HT  r  10  Memories  CALL 

IC  WAT  440  HT/Toucmone  CALL 

IC  2AT  2m  HTf  Touchlone  199  95 

IC  3AT  220  MHi  HmoucMone  229.95 

1C4AT44DMKzHmouchtorte  229  95 

SWL  RECEIVERS 

R7I  10OKHZ-3OMH2  649.95 

Gen  Era!  Coverage  Receiver 

VHF  TRANSCEIVERS 


:3DS  Transceiver  CALL 

160  to  Meter  With  Powet  Supply 

T5-530SP  160  10  Meier  XCVR        CALL 

wish  Po*ci  Supply  &  Notch  finer 

RECEIVERS 

fiaOQQ  fl-&OOlR-?000,fl  It         CALL 
Genarat  Coverage  Receivers 

VHF/UHF. 


TR-795Q/7930  CAU 

2-meter  Mobile  Units,  45  or  ?5  Walls 

TR-9130  CALL 

2m  Aii-mooe.  25  Watts 

TS*71lA/TSBt1A  CALL 

All- mode  Transceivers 

2m  or  70cm  motile  or  base  staiicn 

HANDHELDS 


T^2600A  2m  f  m  Jmtsamm       call 
With  memories.  LCD.  scan 

TH-21A«  21AT/TK-41A.  41  AT  CAU 

2m/ 70cm  U I ira- compact  FM  Transceiver 


R  72SR  For  2m  779  95 

(Optional  modules  lor  6m  430  440  MHz* 

Great  for  Satellite  Work 


ANTENNAS 


CUSHCRAFT 

A3  3  -element  1 0  1 5-  20m  209  95 

M4-«fem«iit10-15-2Qm  275  95 

R3 10-15-  20m  Vertical  260  95 
I t4B  S58/214FB FM  2m  Boomers 75  95 

ARK-26  2m  Rjnoo  Ranger  35  50 

A3219  2m  Boomer  69  95 

KLM 

KT34A  4-elflmenl  tO-l5-2Dm  334.95 

KT34XA  6  eEoment  10-15  ZOm  479  95 

2m-1lX11-elannflnt2rn  S9.95 

2m-16LfiX  16-  element  2m  91.95 

MOSLEY 

CL-33  3-  element  Tnbartrj  Beam  265  95 

53  3-element  10-15-20m  239  95 

Pro  37  7-etemant  lfl-l5-2Qni  J65  95 

HUSTLER 

e-BTV1010mVer1ca1wrm30m  i?4  95 
5-BTV  10-BOm  VerlKaJ  104  95 

MOBILE  RESONATORS  Standato    Super 
tO  and  15  meter  10  95        16  95 

20  meters  14  50        20  85 

30  and  40  meters         16,95       22  95 

75  meters  10  9ri        34,95 

HV-GA\H  (limited  Siockl 
391STH70X  7  ele  1D-15?0m  446  95 
393S  TH5DK  5  ete  10  15- 20m  386  95 
395S  Fjcplorer  1*  101530m  304  95 
Qrfer  tty-Gan  rower,  ty-Gam  mama  & 
Hy-Sao  wtot -, gel  tree  stepping  on  all 

MORE  ANTENNAS 

AEAisopoies  CALL 

AVANTJ  HM  151  3G  2m  on-  glass  30  95 

LARSEN  LM  ISO  5/8  Mag  Mount  36  95 

MIN10UADHCM  133  95 

BUTTERNUT  HF6V  lO^Om  Verl  1 14  95 

FOfl  OSCAR  by  Custafl*  KLM  CALL 


TOWERS 


0 

UnarcoRohn 

tUmftea  Stock) 

CURRENT  STOCK  SALE 

Self  supporting  lower*; 

HBX40  4Q-1eel  with  Base  .  .  201  60 

HBX48  4B  feel  witht  Base  . .  276.20 

HBXS6S6-ieet  with  Base  356.40 

HDBX4Q  Higher  load  witti  Base  253  95 

HD9X4B  Higher  toad  with  Base  344  30 

Qttmr  RX.  HBX,  HDBX  m  stock 

Guyed  leidover  tower*: 
FK2558  5fl-M.  25G  B91  W 

FK4554  54   eel  *5G  1254  00 

Qtimt  if/ts  Mi  itm*t#  savings, 
f  otttovtrs  stopped  tr&QM  wti 
WH  tugtter  wesi  e*  Jfte  Rochtes 

Straighl  Sections 

20G  Si  wght  Section  32  95 

25GS|raJght  Section  46.95 

45G  Straight  Section  107.50 

C  omplete  To  we  r  P  a  ck  a  ge  s     CALL 


CA6LE  BY  SAXTON 
R9?i3  Mil  Spec 
RGa/UFoam95^STneiO 
S-wirefloiatOf2#ie.6i22 
Minl-B  95%  Shield 


29-^n 

25-/tt 
17'/tt 
13',/tr 


CABLEWAVE  HARDLINE  Cad 


FC271A    .  599  00 

All-mode  2m  Transceiver 

lC271H100-*alt2mXCVfl         759.95 
(C27A  2m  compact  mobite  319  S5 

IC  290H  25-i«1  all-mode  2m  XCVR  479  95 

HF  TRANSCEIVERS 


IC745  759.95 

HF  XCVfl/Gen  Cov  RCVR 

IC751  HF  XCVR/GenCwRCV«Jt79  00 
With  PS  35  installed  1 299  00 

IC  730  B-trad  XCVR  wilh  M<c      549  95 

MARINE 

111  2  %2  ch  Prngrammable  HT       21 9  95 
M2  76-channei  Svnlhesized  HT    261  95 

MBO  25  watt  alhchannei  Scanner  387  26 
MflQt  Commercial  MBO  4?g  95 

Ne«M5  all-channel  HT  325, 95 


ACCESSORIES 


BENCHER  PADDLES 

8 lack. 'Chrome  37  95/47  95 

ASTRON  POWER  SUPPLY 

RS7A  49  95     RS20W        104  95 

RS12A         m%    RS35W       149  95 
RS20A  B6  95     VrS20M        124  95 

RS35A        t3J  95    VS35M        1§9  95 
RS50A         189  95     R550M        209  95 


AEA  KEYERS 
CK-2  Contest  Keyer 
MM  2  Morsemalic  Keyer 

14B.95 
T69  95 

TELEX  HEADPHONES 

Procom  250  Head&el/  u>c 
pTocom450HeadseiyMrc 

99  95 
45  95 

MFJ PRODUCTS 

Call 

B  A  W 

375  6- position  Coax  Switch 

376  5  position  Coa*  Switch 
425  1  kW  low  Pass  Filter 

22  50 
22  50 
25  50 

DAIWA/MCM/J.W.  MILLER 

C N ■  520 1  CrV- 54 0  Meter?  59 . 95 /  59  9 5 
CN  B20B/CN-630  Meters  106  00/ 126  DO 
CN'720fl2kWHFW.i1!MK!er  120  00 
CNW419AnrermaTuner500W    174  95 


AMPHENOL 
Connectors  of  all  kinds  m  stock 


CALL 


ROTATORS 

Alliance  HD73  94  95 

ItwproKRSOOBevaiion  Rotator  185  95 

Hy-OamHamiv  220  05 

H  y  •  Oft  n  Tailtwisler  V\  255  95 

Hy  Gam  CD45II  13S  95 

Hv  Gain  Heavy  oauy  300  515:95 
6uy  an  HF  Beam  arttf  gel  an  HD?3  lor  $99 


SANTEC 


ST  142  HandWd  249  95 

STLC  Leaihef  Case  with  Strao  34  95 

SM 3  Speaker  Mic  34  50 

KDK 

FM2033  2m25^wa1t  259  95 


TEN -TEC 

2591  2m  Synth  Handheld 


259  95 


Ceniury22CWXCVR  350  00 

2510  ModelB  399  95 

Saifllhie  Slailon  tor  Oscar  10 

CORSAIR  Model  B60  999-95 

ARGQSVM525DDifiHal.  519  95 

TRITON  425  HF  Amrj  1  5kW  CALL 


SCANNERS 


REGENCY 

New  M  X4000  mobile  30-900  M  M ;  Call 
HX1000  20  Gh  Kandfieid  215  95 

New  HX2000  Handheld  120-900 MHz  Call 
R1050 10-ch,  6-band  Special  99  95 
MX30DO  30-ch,  B-band  mobtle  179  95 
MX5000  20  ch  25  51?  MHz  con!  357  95 

BEARCAT 

260lSchmooile  259  95 

201  i  fr  channel  /  aircraft  1 79  95 

2fJ2040-crVaitcfari  2B9  95 

21  OKI  205  95 

300  5Q-cti  scanner /aircraft  347  00 

SONY  RECEIVERS 

20G2SWLfleceiver  209  95 

4BD0  SWL  Receiver  66  00 

7600A  SWL  Receiver  139  95 


AMPLIFIERS 


TOKYO  HY-POWER 

HL30V  2m  Amp  2-30  FM  59  95 

DAIWA 

LA-2€95  2mAme.2m.3QOu1  68-95 
LA2035H  2m  Amp  with  preAmp     74 .  95 

MIRAGE 

B23A  2m  Amplifier  2-30  84  95 

BID  16  2m  Amplifier  10-160  242  95 

B30 18  2m  Amplifier  30 -160  199.95 

D1D10  1D-100  Amp  Jof  430-50  269.95 

D1010NUHF  Amp/N  connectors  279  95 

&2t5  2m  Amp  7  in.  150  out  245  95 

A10l56mAmp  10 in,  150  out  335  95 

AMERITRON  HF  AMPS 
AUO  1200  wait  569  95 

AL84  HF  Amp  160  339  95 

KENWOOD  TL922  2kW  CAU 

AMP  SUPPLY 

LA  1 000 A  1 60  1 5m  Amp  3&9  95 

LK  MONT  HF  Amp  no  lune  CALL 

AT1200A  1200  FtP Tuner  169,95 

VOCOM  AMPLIFIERS 

2  wa  tts  In .  30  watts  ou  E  2m  Amp  .67  95 
2  watts  in .  60  watts  00 1 2m  Amp  99  9  5 
2  watts  in.  1 20  walls  out  2m  Amp  1 59  95 
200mffl  In  2Q  watts  out  2m  Amp    78  95 

ETO  A'pha  Hntai  amps  available     Call 


/COM  SPECIAL 

/com  502 

6m  Transceiver  for  SS8/CW 

Special  —  i  69.95 


For  Orders  and  Quotes  Call  Toll  Free:  800-3364799 

Virginia  Orders  and  Quotes  Call  Toll  Free:  800-572-4201 


MPT  31 00  Message  Processor  2199  95 

ST  6000  BTTY  Demodulator  620  95 

CT  22O0  Gommurucaliorra  Teim  799.95 

KB  21 00  Keyboard  tor  CT  ?:.0  145.95 

CWR  6650  TelflTBflder  746 .95 

CAMOORTTY/CW  Interlace  214.95 

C  R I  200  RTT Y  /C Vtf  I  nierta  C€  259. 95 

HARDWARE 

MFJ  1224  with  MFJ  C-64/V'20Soti  79.95 
MFJ  1229  CAU 

Kan  cronies  Interface  U  210  95 

AEA  CP1  interface  179  95 

PACKAGES 

MicrrJogAlR-IVic-20/C  &4         179.95 
AEA  CP1  lor  Y*c-20/C-&4  £09,95 

AEA  Microamlor  Palch  MAP-64     119.95 

SOFTWARE 

Kanlronics  Hamlext 

Vlc-20.  C-64,  Apple  .   CALL 

Kanlronics  Hamsoft/Amtor 
Vic  20,  C  64.  TFIS-80  color.  Alan  69. 95 

Kanlronics  Hamsoft 

Vfc».  Apple  Atan  TRS  &QC  Tl-99  CA4JL 


Microlog  Air  Disk 

Vic-20andC-64[>s* 

CanrKjge 

AEA 

MBA  Tex  I  ViC'20orC-&4 
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W,  Sanger  Green,  our  "An- 
cient Aviator"  columnist  in 
the  1970s,  died  Christmas 
Eve,  1984.  We  dedicate 
this  TVRO  issue  to  him,  Sat- 
ellites, Shuttle-types,  other 
opportunities  high  above; 
I  can't  say  for  sure  that 
Sanger  ever  thought  about 
them  when  flying,  when 
flying  was  risky  in  itself.  1 
suspect  he  did— JCB. 


4 

Never  Say  Die 

7 

QRX 

10 

What? 

52 

Letters 

54 

Barter  N'  Buy 

55 

Be  My  Guest 

57 

Special  Events 

60 

Review 

63, 

71,  91    Ham  Help 

64 

Contests 

66 

RTTY  Loop 

67 

Fun! 

66 

Satellites 

72 

New  Products 

84 

73  International 

94 

Dealer  Directory 

94 

Propagation 

14    TVRO  Trivia 

To  those  would-be  satellite  enthusiasts  wondering  which  way  is  "up," 
W6SMJ  offers  the  comfort  of  his  years  of  experience  in  home  satellite 
TV  reception , W6SMJ 

26    All  This  and  PCII! 

Would  you  like  a  fully-programmable  Morse  keyboard  that  will  bal- 
ance your  checkbook  and  play  Sousa  marches?  Then  read  ont 
W4FXI 


28    Do  Volunteer  Examiners  Work? 
A  73  Special  Report 

National  VEC  W5Y1  says  yes.  He  should  know 
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34    The  Incredible  Digiohm 

How  to  put  ten  million  resistors  in  the  palm  of  your  hand?  Build  the 
ultimate  substitution  box Rich 

38    Speech!  Speech! 

Here's  a  talking  repeater  controller  that  you  can  build  in  no  time  at 
all.  It  gives  a  whole  new  meaning  to  the  word  'Vox"!  »,♦;.,  .WA4TEM 
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48    Cheap  Heath  Help 


Is  your  HW-101's  offset  off?  Try  this  four-dollar  fix.  Without  it,  you're  being 
cheated  out  of  QSOs K6YB 
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NEVER  SAY  DIE 


editorial  by  Wayne  Green 


.    T 
»r 

,^ — -  - 

D-DAY 

The  recent  demand  by  the 
ARRL  Board  that  the  General 
Manager  increase  the  number 
of  hams  this  year  was  indeed 
entertaining. 

The  fact  is  that  amateur  ra- 
dio has  gotten  to  be  one  of  the 
better  kept  secrets  in  our  coun- 
try. Recent  surveys  have  shown 


that  those  few  people  who 
think  they've  heard  of  amateur 
radio  are  confusing  it  with  CB. 
tt  makes  an  old-time  ham 
proud,  right? 

Okay,  if  we're  going  to  get 
recruits  into  amateur  radio,  our 
first  step  is  to  help  make  the 
general  public  aware  of  what 
our  hobby  is — what,  if  any- 


QSL  OF  THE  MONTH 

To  enter  your  QSL.  mail  it  in  an  envelope  to  73, 80  Rne  Street.  Peterborough  NH  03450. 
Attn:  QSL  of  the  Month,  Winner  receive  ft  one-year  subscription  {or  extension}  to  73.  Entries 
not  in  envelopes  cannot  be  accepted. 
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thing,  we're  doing.  There  isn't 
any  way  we're  going  to  get  new 
hams  if  people  don't  even  Know 
our  hobby  exists. 

There  have  been  occasional 
demonstrations  of  ham  sta- 
tions at  fairs  and  malls,  but 
those  I've  seen  are  long  on 
hams  sitting  there  doing  incom- 
prehensible things  and  short  on 
involving  the  public  in  even  the 
slightest  way,  Ohf  we  may  offer 
to  take  and  deliver  a  message 
for  passing  people,  but  when 
the  message  is  delivered  weeks 
later  in  garbled  formt  some  of 
the  impact  of  this  approach  is 
lost. 

Ham  exhibits  tend  to  put  em- 
phasis on  newer  technology 
too— another  confusing  situa- 
tion. How  many  of  the  general 
public  will  have  even  the  faint- 
est idea  of  what  is  going  on  as 
a  ham  RTTY  printer  clunks 
away,  churning  out  paper  or 
printer  artwork?  Phooey. 

So  let's  get  cracking  on 
something  more  practical— a 
real  live  demonstration  of  ama- 
teur radio.  And  lets  set  this  up 
for  Sunday.  March  24th,  so  we 
can  aH  get  involved  at  once. 
You  could  pass  the  word  to 
some  OX  stations,  asking  them 
to  be  sure  to  be  around  on  the 
24th  to  help  impress  visitors  to 
ham  shacks  all  around  our 
country. 

Your  job  is  to  make  sure  that 
you  get  any  friends  or  neigh- 
bors over  on  the  24th  so  you 
can  demonstrate  amateur  radio 
to  them.  This  may  be  on  a  DX 
band  or  over  a  repeater— either 
way  you  will  have  to  explain 
what  you  are  doing  (hopefully 
in  plain  language)  and  then  let 
them  get  on  the  air  and  talk 
with  hams  and  other  similar  vis- 

Contfnued  on  page  55 
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Ham-Day  '85 


MARK  MARCH  24th  on  your  calendar. 
That's  H-Day,  the  day  that  every  amateur  in 
the  United  States  will  invite  one  person 
into  his  shack  to  demonstrate  what  ham 
radio  is  all  about.  Don't  worry  about  sham- 
pooing the  carpets  or  serving  a  five-course 
dinner,  just  ask  someone  over  and  make  a 
few  contacts.  Whip  out  your  hand-held  and 
make  a  telephone  call  on  the  focal  auto- 
patch.  Chat  across  town  or  across  the 
world,  but  be  sure  that  somebody  is  there 
to  watch  and  take  part.  ARS  W21MSD/1  will 
be  on  the  air  from  1500  to  2100  UTC;  look 
for  us  around  14,255  MHz  or  drop  us  a  line 
and  we  can  make  a  schedule  for  a  contact. 
Use  any  mode  and  band  you  feel  comfort- 
able with,  but  please  don't  let  your  hobby 
down.  Remember:  March  24th.  Pass  it  on. 

Display  Replay 

KENWOOD  TR-2500  OWNERS:  Has  your 
LCD  turned  a  nice  shade  of  black?  If  it  has, 
Kenwood  will  mail  you  a  free  replacement 
display.  Call  the  company  at  (213)-639-90(X) 
and  ask  for  Amateur  Parts  Supply. 
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Super  Fly! 


GOING  TO  DAYTON  this  year  for  the  big 
Hamvention?  Fred  Mala  W5YI  reports  that 
Piedmont  Afrlines  is  offering  a  35%  dis- 
count to  hams  flying  to  Dayton  on  Pied- 
mont. The  offer  is  good  for  a  ten-day 
period  centered  on  April  27,  1985,  and  te 
35%  off  the  normal  coach  rate— about  as 
cheap  as  you  can  go  without  needing  a 
parachute.  To  make  a  reservation,  call 
(800>334-8644  and  ask  Ellie  Goforth  for  the 
W5YI  Hamvention  Special.  Fred  says  that 
a  lot  of  the  credit  for  this  great  deal  should 
go  to  Maurice  Booth  WD4RQU,  who  is  the 
Customer  Service  Manager  for  Piedmont 
in  Dallas.  See  you  at  the  show! 

GLB  Update 


RACKETEERS  USING  GLB  TNCs,  in  par- 
ticular those  using  them  as  digipeaters, 
should  contact  GLB  for  an  update  of  their 
software,  PK-1  software  prior  to  version  3.5 
will  not  diglpeat  multiple  frames  with  mul- 
tiple digipeaters;  ff  a  PK-1  Is  specified  as 
part  of  a  multi-repeater  link,  only  the  first 
frame  in  any  transmission  will  be  re- 
peated. To  get  the  update,  send  your 
PROMs  or  a  $10  deposit  to  GLB  Electron- 
ics, 1952  Clinton  Street,  Buffalo  NY  14206. 


The  $10  deposit  will  be  refunded  when  you 
return  your  old  PROMs. 

Bmer  Cited 


TEACHING  KIDS  about  ham  radio  has 
earned  Peter  Kemp  KA1 KD  an  award  from 
the  Connecticut  Department  of  Education. 
Cited  by  the  Commissioner  of  Education 
as  ". .  .an  outstanding  vocational  practice, 
one  worthy  of  emulation  by  other 
schools,"  Pete's  course  is  taught  during 
the  school  day  and  offers  students  the  op* 
portunHy  to  learn  the  fundamentals  of 
electronic  communication,  culminating  in 
(you  guessed  it!)  a  Novice-class  license. 
Pete  says  that  he  has  Elmered  hundreds  of 
new  Novices  through  the  course,  and  that 
the  state  is  evaluating  the  program  for  pos- 
sible inclusion  in  the  curriculum  of  every 
school  In  the  statel 


Hiss  and  Pop 


FOR  THOSE  STALWARTS  who  stiil  moni- 
tor the  ten-meter  band  for  signs  of  life,  I 
have  a  very  nice  list  of  ten-meter  beacon 
stations,  compiled  by  Joe  Gumino  K20LG, 
that  can  be  yours  for  the  price  of  an  SASE. 
The  list  seems  to  be  pretty  complete,  with 
about  sixty  stations  spanning  the  range  of 
28.175  to  28.992  MHz,  If  you  would  like  a 
copy,  drop  an  SASE  in  the  mail  to  73  Mag- 
azine, 80  Pine  Street,  Peterborough  NH 
03458,  Attn:  10m  Beacon. 

DXtra  Special 

"QRX"  CONGRATULATIONS  go  out  to 
Don  McDaniei  KJ3Q,  the  1984  Outstanding 
DXer,  as  determined  by  the  Western  Penn- 
sylvania DX  Association.  Don  is  an  active 
member  of  the  club  and  appears  regularly 
on  the  145,37-MHz  repeater  operated  by 


An  ecstatic  Wayne  Albert  KB3KV  (right) 
presents  the  WPDXA  Outstanding  DXer 
Award  to  Don  McDaniei  KJ3Q. 


Peter  Kemp  KA1KD  (right)  receives  the  1984 
ViP  Merit  Award  from  Connecticut  Commis- 
sioner of  Education  Dr.  Gerald  Tirozzi. 

the  Association.  The  repeater  is  used  ex- 
clusively for  DX  spotting  and  contest  an- 
nouncements, and  anyone  within  its  three- 
state  coverage  area  (PA,  OH,  and  WV)  is 
welcome  to  join  in. 

What's  New? 


SHAMELESSLY  STOLEN  from  The  Ground 
Wave,  newsletter  of  the  St.  Paul  Radio 
Club,  are  a  few  items  to  round  out  every 
ham's  shack: 

■For  those  who  keep  blowing  fuses,  30- 
Amp  fuses  marked  "3  Amps.11 
•Antenna  tower  holes,  in  assorted  sizes 
and  depths.  Why  dig  when  you  can  buy  a 
hole  ready-made?  The  design  has  been  im- 
proved by  threading  them— if  you  move, 
simply  unscrew  them  and  take  them 
along] 

•Antenna  grease.  One  application  is  all 
that  is  needed— standing  waves  are  lucky 
if  they  hang  on  lying  downl 
•Everett  Dirksen  lozenges.  A  fine  product 
that  makes  SSB  sound  like  AM.  These  loz* 
enges  provide  a  golden  voice,  as  com- 
pared with  the  silver  voice  of  the  William 
Jennings  Bryan  lozenges  sold  by  competi- 
tors. 

Supplies  are  limited,  so  be  sure  to  send 
your  blank  check  today! 


Big  Picture 


THE   V/UHF   ADVISORY   COMMITTEE  of 

the  ARRL  is  soliciting  comments  on  a  pro- 
posed 13-cm  band  plan.  The  VUAC  Is 
trying  to  formulate  a  plan  that  will  accom- 
modate all  of  the  current  users  of  the 
band,  as  well  as  allow  for  future  modes 
and  techniques  that  may  be  developed.  In 
addition,  the  VUAC  is  investigating  the  ex- 
changes and  procedures  used  in  EME  and 
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"Now  here's  an  exclusive  new  feature, 


n 


meteor-scatter  communications,  with  an 
eye  toward  a  standard  system.  Everyone's 
ideas  are  important,  and  you  can  contact 
the  VUAC  by  writing  Mark  Wilson  AA2Z, 
ARRL  Headquarters,  225  Main  St,  Newing- 
ton  CT  061 11 

Space  Aces 

NASA  SAYS  "OK"  to  the  planned  ham-in- 
space  flight  of  Dr,  Tony  England  WftORE 
and  John  David  Bartoe  W4NYZ  coming  up 
on  April  17th.  It  sounds  as  if  the  astronauts 
are  packing  their  entire  shack  for  the  trip- 
in  addition  to  the  2-meter  rig  used  by  Or. 
Owen  Garriott  W5LFL,  Tony  and  John- 
David  will  be  carrying  HF  and  SSTV  equip- 
ment on  board.  The  entire  setup  will  be 
very  flexible,  allowing  SSTV  on  ten  and  two 
meters,  a  two-meter  to  ten-meter  repeater 
(similar  to  the  OSCAR  and  RS  transpon- 
ders), and  of  course  the  2-meter  mode 
used  on  the  W5LFL  mission,  The  antenna 
to  be  used  is  an  unusual  design— a  form 
of  matching  device  wilt  be  used  to  excite 
the  entire  payload  bay.  Interestingly,  both 
hams  must  apply  for  an  FCC  waiver  for  the 
mission,  as  only  Extra-class  licensees  are 
eligible  for  space  operation  (both  astro- 
nauts hold  General-class  tickets).  Watch 
"QRX"  for  late-breaking  ham-in-space 
news. 

Fuzz  Busters! 


REMEMBER  D&Dt  Inc.,  of  Shelby,  North 
Carolina?  They  were  raided  by  Federal 
Marshals  last  year  and  faced  fines  of  up  to 
$10,000  for  distributing  illegal  CB  equip- 
ment. The  raid  netted  nearly  $140,000 
worth  of  gear.  Well,  the  Feds  have  really 
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outdone  themselves  with  their  latest  ven- 
ture! Engineers  from  the  FCC  New  York 
District  Office  and  Special  Agents  from  US 
Customs  raided  Granada  Electronics  in 
Brooklyn,  seizing  over  2700  pieces  of  gear 
with  an  estimated  value  of  one-half  million 
dollars*  The  rigs  included  CB  transceivers 
capable  of  operating  on  unauthorized  fre- 
quencies and  of  using  excessive  transmit- 
ter power.  The  items  were  manufactured  in 
the  Far  East  and  were  allegedly  imported 
into  the  US  for  illegal  sale.  In  another  ac- 
tion, Customs  agents  arrested  Lawrence 
Wallach  of  LW  Sales,  Lynbrook,  New  York, 
for  allegedly  selling  non-type-accepted  CB 
transceivers  which  were  illegally  brought 
into  the  US.  LW  and  Granada  were  the  sub- 
ject of  a  two-year  Commission  investiga- 
tion into  the  importation  and  marketing  of 
Illegal  equipment. 


Hands  Off 


THE  NEXT  STEP  toward  an  automatic 
message-delivery  system  has  been  made 
herein  New  England.  Hank  Oredson  W0RLI 
has  added  store-and-forward  message 
handling  to  his  popular  Xerox  320-based 
packet  bulletin-board  software.  The  sys- 
tem allows  a  message  left  on  one  mailbox 
to  be  passed  along  until  it  reaches  Its  in* 
tended  recipient.  According  to  Hank,  'The 
distributed-message  store-and-forward 
system  is  growing  very  rapidly.  In  the  Bos- 
ton area,  K1BCT  WORLI,  WB20SZ,  and 
KA1T  are  all  using  auto-forwarding.  In  Ari- 
zona, K7PYK  is  available,  linked  to  W0RL1 
via  HF,  Other  EASTNET  mailboxes  now  on 
the  air.,  .include  W3IWI  and  KS3Q  in  the 
Washington  DC  area,  WB2MNF  in  New 
Jersey,  and  W1AW-4  In  Newington,  At 
least  nine  other  stations  should  be  coming 


up  in  the  future.  The  network,  both  real- 
time and  store-and-forward,  is  growing 
fast,"  If  you  are  working  on  a  similar  sys- 
tem, Hank  would  like  you  to  get  in  touch 
with  him  at  his  Caiibook  address.  Hank 
will  also  provide  copies  of  MailBox— just 
mall  him  an  8*  disk  with  return  postage. 

Voice  From  Above 


LISTENING  FOR  THE  SHUTTLE? The  God- 

dard  Amateur  Radio  Club  at  the  NASA 
Goddard  Space  Flight  Center  in  Greenbelt, 
Maryland,  retransmits  live  audio  from  the 
Space  Shuttle  on  nearly  all  STS  missions. 
Pat  Kilroy  WD8LAQ  explains  that  club  sta- 
tion WA3NAN  transmits  on  3860, 7185,  and 
14295  kHz,  starting  about  one  hour  before 
lift-off  and  ending  about  one  hour  after  the 
Shuttle  Sands.  Off  times  coincide  with  the 
astronauts'  sleep  periods. 

Hello,  Mr.  Chip 


MOTOROLA  has  finally  released  a  long- 
awaited  member  of  its  M68QO0  micropro- 
cessor family.  The  original  MC68000,  found 
in  several  micros  currently  on  the  market, 
uses  32-bit  infernal  data  representation  but 
has  only  16-bit-wide  external  buses.  Moto* 
rola's  new  MC68020  fills  the  communica- 
tions gap  by  providing  full  32-bit-wide  data 
streams,  both  inside  and  out.  Incredibly,  the 
chip  can  address  up  to  4  gigabytes  of  mem- 
ory and  runs  around  3  million  instructions 
per  second  (MIPs).  What's  really  impressive 
is  that  all  of  this  power  has  been  condensed 
onto  a  die  that's  roughly  350  mils  square! 
The  processor  is  object-code-compatible 
with  the  rest  of  the  68000  family.  What  can 
you  do  with  such  a  chip?  All  sorts  of  ham 
applications  spring  to  mind.  How  about 
voice-recognizing  repeaters?  Or  automatic 
phone-contesting  stations?  The  price  is  rea- 
sonable—487  bucks— so  be  sure  to  buy  a 
few  extra  for  spares! 


Oracle 


COMING  UP  IN  73:  In  April  you  can  take  a 
sneak  preview  of  the  Dayton  Hamvention, 
the  radio  amateur's  Mecca.  And  May 
brings  our  annual  spring  antenna  issue, 
packed  with  aerials  of  every  shape  and 
size,  just  in  time  for  that  antenna  work 
you've  been  planning  all  winter.  Of  course, 
every  Issue  is  full  of  the  kinds  of  things 
you've  grown  to  appreciate  in  73,  and  well 
be  bringing  in  a  few  surprises  during  our 
25th  anniversary  year  just  to  keep  you  on 
your  toes. 


Kudos 


SO  MANY  PEOPLE  help  make  "QRX"  hap- 
pen each  month,  and  it's  always  a  plea- 
sure to  thank  them.  This  month,  help  came 
from  the  W5YI  Report,  Westlink,  Gateway, 
and  numerous  other  hams  who  support 
this  column  with  their  cards  and  letters. 
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The  Versatile  100  Watt 
2  Meter  Base  System 


For  the  ultimate  in  2- meter 
lommunicatlons,  ICOM 
presents  the  IC-27TH  trans- 
zefver  with  a  high  dynamic 
ange  receiver  and  a  100 
A/att  transmitter. *And  alf 
:he  advanced  functions  of 
:he  latest  CPU  controlled 
adios 


Options 

Mount 
ere 


Internal 
Construction 


Exceptional  Standard 
Features  i 

•  143.800  -  148.199MHz, 
expandable  for  MAES  opera- 
tion 

•  32  full-function  Memories 
with  lithium  battery  backup 

•  100  Watts,  fully  adjustable 
on  all  modes 

•  Vanable  Tuning  Steps,  FM 
5KHz  and  I  KHz;  SSB  tOHz, 
50Hz  and  IKHz 


•  32  built-in  Subaudible  Tones 

•  High  Visibility  Display 

•  S-Meter  and  Center  Meter 

•  Scanning  Systems  Memories, 
Modes  and  Programmable 
Band 

•  IC-HM12  Microphone  with 
Up/Down  Scan 

•  n«"Wx4HTI  x  12%"D 

Optional  Features.   AG-25 
switchable  preamp,  LTH5S 

CTCSS  encoder/decoder 
(encoder  is  standard], 
IC-EX3I0  voice  synthesizer, 
IC-SM8  two-cable  desk  mic 
and  IC-5M6  desk  mic  PLUS  a 
variety  of  power  supplies 
IC-PS30  system  power  supp/y. 
IC-PSI5  external  or  IC-PS35 
internal  power  supp/ies. 


The  IC-271A.    The  25  watt 
IC-27IA  has  the  same  out- 
standing featues  as  the 
IC-271H,  including  an  interml 
power  supply,  IC-PS25. 


See  the  IC-271A(HJ  and 

other  fine  ICOM  equipment  at 
your  local  ICOM  dealer  today. 
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First  in  Cornifnunications 


ICOM  America.  Inc..  2300- f  16th  Ave  NE,  Bellevue,  WA  98004  /  3331  Towerwood  Drtve,  Suite  307,  Dall».  VC7S234 

All  rtatetf  speciftcjtJom  art  approximate  and  iubjett  bo  criaogt  witnoui  notice  or  obligation.    All  ICOM  radk»  ijgnffltantly  exceed  KC  regulations  limiting,  spufrout  emiwtom     HIWQ8* 


HAT? 


News  from  the  Publisher 


Well,  whether  you  call  St  H-Day  or  ham  0-Day,  Sunday,  March  24,  is  shaping  up  to  be  quite  a  time  for  all  hams.  As  you  knowT  that's  the  day 
we're  asking  YOU  PERSONALLY  to  do  your  small  part  to  help  ensure  a  strong  and  vibrant  future  for  amateur  radio, 

The  means,  of  course,  is  simple:  You  Invite  someone— anyone— Into  the  shack  for  one  hour  to  watch  you  operate  and  to  catch  the  excitement. 
We're  not  talking  about  anything  fancy  or  out  of  the  ordinary  on  your  part  as  far  as  preparations  go.  All  It  takes  is  something  like,  "Say,  Chris, 
the  24th  Is  National  Ham-Day,  when  we  invite  people  into  our  ham  shacks  to  show  them  a  Hrtle  about  ham  radio.  Thousands  of  people  all  over 
the  country  are  going  to  be  doing  this  and  I  wondered  If  you'd  like  to  come  over  and  be  MY  guest  for  a  few  minutes.  I'd  love  to  have  you  listen  in 
on  the  action."  Thafs  all  there  Is  to  it.  And  if  Chris  can't  make  it,  try  someone  else. 

By  the  way,  while  H-Day  is  a  73  Idea,  it's  not  a  73  project.  It's  YOUR  project.  So  it  doesn't  matter  whether  you're  pro-Wayne  or  anti-Wayne,  pro- 
League  or  anti-League,  pro- 73  or  antl-73.  What  matters  is  that  you're  PRO-AMATEUR  RADIO.  Let  us  and  the  other  publications  know  how  you 
make  out,  OK? 

On  another  subject  we'd  like  to  give  a  special  mention  to  some  of  the  fine,  fine  people  we  met  or  got  reacquainted  with  during  our  recent  trip 
to  the  Seattle  area.  The  main  event  was  the  opening  of  iCOM's  new  headquarters  and  I'd  like  to  tell  you  that  the  only  thing  we  found  classier 
than  the  opening  ceremonies  and  reception  and  the  building  itself  was  the  people  who  make  things  work  at  ICOM.  So  thanks,  Bob  Brunkow  and 
Evelyn  Garrison,  and  we'll  end  It  right  there.  Too  many  people  were  too  nice  to  us  for  me  to  even  dare  risking  leaving  someone  out. 

Our  thanks,  too,  to  Mike  Lamb  and  George  Buxton  of  AEA,  Bill  Nye  of  the  William  Nye  Company,  and  Dale  Osterud  of  C-Ccmra  They  took  time 
out  from  busy  schedules  to  show  us  their  facilities,  show  us  the  town,  and  show  us  that  they* re  as  dedicated  to  ham  radio  as  you  are.  We  do 
apologize  to  one  person,  though,  whom  we  didn't  have  the  chance  to  get  together  with:  Bill  Gosney  KE7C,  73+s  great  Awards  and  Contest 
Coordinator.  Sorry,  Bill— next  time  for  sure. 

Other  news  notes: 

•  If  you're  ever  in  the  Bellevue  WA  area,  stay  at  the  Red  Lion.  It's  not  a  world-class  place— yet— but  its  nice.  One  reason  I  think  it's  better 
than  most,  aside  from  the  usual  restaurants,  atrium,  and  interior  exterior  elevators,  is  that  I  saw  someone  polishing  a  bench  when  it  didn't 
need  it.  I  couldn't  believe  It— t  thought  maybe  it  was  showtime,  guests— so  I  did  your  basic  thirty-second  sneak-around  peek-around.  This 
time,  he  was  on  his  hands  and  knees  cleaning  the  bottom  side  of  a  coffee-table  top.  Three  stars,  Red  Lion/Bellevue,  for  having  great  people 
throughout;  this  guy,  whoever  he  was,  was  not  alone, 

•  Who  cares  about  Prem  Krishna  Gongaju?  He  claims  to  be  the  best  editor/typesetter  in  the  world.  He's  wrong,  but  we're  lucky  to  have  hSm 
anyway.  He'll  find  some  way  to  screw  up  this  paragraph  and  say  that  we're  prejudiced  about  Nepalese,  but  who  cares? 

•  Congratulations  to  Steve  Jewett  on  his  promotion  from  Assistant  Managing  Editor  to  Managing  Editor.  He  worked  his  way  up  from  the 
ranks,  which  Is  about  the  highest  compliment  I  can  give.  He  also  will  probably  try  to  sandbag  this  page  In  some  way — just  to  show  who's 
boss. 

•  Keep  up  the  great  work  with  all  those  cards  and  letters.  We  really  appreciate  your  comments  and  suggestions,  and  we  count  on  your 
Ideas  to  help  us  continue  to  mafce  73  better  than  it  has  ever  been  before.  73  isn't  ours — if  s  yours.  Tell  us  what  you'd  like  to  see. 

•  Remember,  the  call  is  "CG  Ham-Day."  Give  it  your  best  shot  for  one  hour  on  one  day  and,  again,  let  us  know  how  you  do! 


Four  presidents  (felt  to  right):  Tokuzo  inoue  JA3FA  (iCOM)f  Date  Osterud  W7GAB  f&Gomm),  Biff  Nye  W7DZ(Nye  Co.),  Mike  Lamb  N7ML  (AEA). 


73  tor  Radio  Amateurs  is  a  member  of  the  GW  Cornmunicationsrtnc,  group,  the  world's  largest  publisher  of  com puter -related  infor- 
mation. The  group  publishes  52  computer  publications  in  24  ma|or  countries.  Nine  million  people  read  one  or  more  of  the  group's 
publications  each  month.  Members  of  the  group  include:  Argentina's  Computerworfd/Argentina:  Asia's  The  Asian  Computerwortd; 
Australia's  Computerwotid  Australia,  Australian  Micro  Computerwortd.  Australian  PC  World  and  Directories,  Brazil's  QateNews 
and  Mfcro-Mundo;  China's  China  Computerwortd',  Denmark's  Computerworld/Danmark  and  Micro  Verdert;  Finland's  Mikro;  France's  Le  Monde  informatique,  Golden  (Apple) 
and  QPC  (tBMj;  Germany's  Computarwoche.  Microcomputerwefl,  PC  Weftf  Software  Markt,  CW  Edition/Seminar*  Computer  Business  and  Commodore  Magazine,  Italy's 
Computerwortd  fta/fe;  Japan's  Computerwotld  Japan  and  Perso  ComWortd;  Mexico's  Computerworfd/Mexfco  and  CampuMundo,  Netherlands  CW  Benelux  and  Micro/Info; 
Norway's  Computerwortd  Norge  and  MtkroData;  Saudi  Arabia's  Saudi  Compvterworid\  Spain's  Computerworid/Espana  and  MlcroSistemas;  Sweden's  ComputerSweden, 
MlkroDatom,  Min  Hemdator  and  Svenska  PC  World]  the  UK's  Computer  Management,  Computer  News  and  Computer  Business  Europe;  the  US's  Computerwortd,  HOT  CoCo, 
lnCldert  fnfowortd,  MacWortd,  Micro  Marketwortd,  PC  World,  RUN,  73  and  80  Micro. 
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You  can  DX  and  receive  weather 
charts  from  around  the  world. 

Tune  in  on  free,  worldwide  government  weather  services. 
Sonne  transmitting  sites  even  send  weather  satellite  cloud 
cover  pictures! 


You've  heard  those  curious 
sounds  while  tuning  through  the 
bands— now  capture  these  signals 
on  paper! 

Assemble  ALDEN's  new  radiofacsimNe  Weather  Chart 
Recorder  Kit,  hook  it  up  to  a  stable  HF  general -coverage 
receiver,  and  you're  on  your  way  to  enjoying  a  new  hobby 
activity  with  many  practical  applications.  Amateurs,  pilots, 
and  educators  can  now  receive  the  same  graphic  printouts 
of  high-quality,  detailed  weather  charts  and  oceanographic 
data  used  by  commercial  and  government  personnel. 

Easy  to  assemble— Backed  by  the 
ALDEN  name. 

For  over  40  years,  ALDEN  has  led  the  way  in  the  design 
and  manufacture  of  the  finest  weather  facsimile  recording 
systems  delivered  to  customers  worldwide.  This  recorder 
kit  includes  pre-assernbfed  and  tested  circuit  boards  and 
mechanical  assemblies.  AH  fit  together  in  a  durable,  attrac* 
tive  case  that  adds  the  finishing  professional  touch. 

Buy  in  kit  form  and  save  $1,000! 

You  do  the  final  assembly.  You  save  $1,000.  Complete, 
easy-to-follow  illustrated  instructions  for  assembly, 
checkout,  and  operation.  And  ALDEN  backs  these  kits 
with  a  one-year  limited  warranty  on  all  parts. 


£ 


£^ 


v*>* 


Easy  to  order. 

Only  $995  for  the  complete 
ALDEN  Weather  Chart  Recorder  Kit. 
To  order,  fill  out  and  mail  the  coupon  below.  For 
cash  orders  enclose  a  check  or  money  order  for  $995, 
Add  $5  for  shipping  and  handling  in  the  U.S.  and  Canada, 
plus  applicable  sales  tax  for  CA,  CO,  CTt  I  A,  MAt  NY,  WL 
(Export  price  is  $1250  F.O.B,  Westborough,  MA.  Specify 
50  or  60  Hz.)  To  use  your  MasterCard  or  Visa  by  phone, 
call  (617)366-8851. 


ALDENELECTRONICS 

Washington  Street,  Westborough,  MA  01581 

r™ —————— ■— — .»«»» 

J    NAME: __ 

I    f!AI  IfitfiN- 

|    ADDRESS: 

I 

3  We  enclosed  a  check  or  money  order  for  $995.00  and 
$5.00  lor  shipping  and  handling,  plus  applicable  sales  tax. 
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CITY; 


.STATE: 


ZIP:. 


J  □  Charge  to:  D  MasterCard 

|    ACCOUNT!  (ALL  DIGITS) 

I 

I 

I 

I 

SIGNATURE  REQUIRED 
IF  USING  CREDIT  CARD 
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New  "Sharp"  Appearance— Brushed  Aluminum  Panel 

It's  time  to  replace  your  old  Repeater 
or  install  that  new  system! 

The  SCR2000X  Microprocessor  controlled  repeater  is  the  newest  addition  to  the  Spectrum 

Hi  Tech  Repeater  Line.  It  combines  the  latest  state  of  the  art  digital  techniques  with  the 

best  of  Spectrum's  highly  refined  RF  technology  to  yield  "The  Ultimate  Repeater"!  Operating 

convenience  and  flexibility  are  emphasized  without  sacrificing  traditional  Spectrum  reliability 

and  ruggedness.  Go  with  the  world  leader  in  Amateur  Repeaters!  Call  or  write  today  for 

details,  Sold  Factory  Direct  or  through  Export  Reps,  only-  (Other  Deluxe  &  Basic  Repeaters 

Also  Available.) 

STANDARD  FEATURES: 


Autopatch/Reverse  Patch,  W/0  &  1  Inhibit 

Dial  Pulse  Converter 

Autodlaler 

Phone  line  &  "over  the  air15  command  modes,  Virtually 

all  functions  may  be  turned  on/off  remotely. 

Touch  Tone  Control  of  Timeout1,  'Hang  Time1,  Patch 

Timeout,  TX  Inhibit/Reset,  Patch  &  Reverse  Patch 

Inhibit/Reset,  P.L  On/Off  (w/optional  P,L  board),  etc. 

Up  to  6  Auxiliary  Functions.  More  with  TTC300. 

Full  16  Digit  Decoding  with  Crystal  Controlled  Decoder  IC 

Touch  Tone  Mute 

Unique  Courtesy  tone 

"Kerchunk  Killer11 

Timeout  Warning  Tones 


Automatic  CW  ID  &  ID  Command 
Remote  Programming  of  3  Timers  for  2  different  timing 
cycles,  or  No  Time  Out 
Microprocessor  Memory  'Battery  Backup' 
Autopatch  AGC  for  constant  levels 
Local  Status  Indication  via  12  Function  panel  LED  Display 
Front  Panel  Touchtone  Pad  for  Local  Contra*  &  Phone 
line  access. 

Full  Panel  Metering:  Rcvr.  &  Xmtr  functions  plus  Voltages  &  Currents 
New-Improved:  RCVRMUHF  XmtrM  Power  Supplyl 
30-75  Watt  VHP  &  UHF  Models 
100-150  Watt  Final  Amps  Available 


SC200X  Microprocessor  Controller  & 
Interface  Boards  also  available. 

Same  Features  as  above. 


APPLICATIONS 

■  Ideal  for  low  power    I 
local  use  I 

Portable/Mobile  at  the    | 
scene  of  an  Emergency         | 

■  Increase  coverage  at  parades  \ 
or  other  Public  Service  events     | 

■  "Mountaintopping" 
with  battery  pack 

■  Full  Duplex  Computer/Data  Links 

■  Export  Rural  Telephone 
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Compact,  Rugged 

Self  Contained 

10WUHF.  Built-in  Dupiexer 

15W  VHF  External  Dpxr. 

Optional  Autopatch  &  P.L 
AC  or  12  VDC  Input 
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SPECTRUM 

Export  Orders  Welcomed 


New  FL-4  uhf      These  are  professional  "Commercial  Grade"  Units— Designed  for  Extreme 

Helical  Resonators  Environments  (-30  to  $0°  C) 

All  Equipment  Assembled  &  Tested.  For  10M,  2M,  220  MHz,  &  450  MHz 


MPLETE  SHIELDED  RCVR.  ASSY 


/HF  &  UHF  Receiver  Boards 
5CR200A-VHF    SCR450A-UHF 

foully  Atfrinctd  D#t  Jgn/ 

1    Pole    Front    End    Fil'f;    +    wtde   dynamic 

ange— reduces   overload,    spurious   fiesp.    4 

Interrnod. 

Sens.  025  ^I2d6  SJNAD  typ 

jflj    -6dS  @    ±  6  5  KHz     I30da  &    t  30KH2.  (8 

3ole  Crystal  +  4  Pole  Ceramic  Fltrg. 

S  Meter\  Discriminator  &  Deviation  Mtr.  Outputs! 

■xc.  audio  qualiryl   Fast  squelch1   w/0  0005% 
Crystal  {F'Supar  Sharp"  IF  Fftf  also  avati) 

Complete  Receiver  Assemblies 

Rcvr.  8d.  mounted  in  shielded  housing. 
Completely   asmbld   &   tested,    wfF.T    caps, 
50239  conn 

\s  used  In  the  SCR  1000,  Ready  to  drop  into  your 
system* 

UHF  Rcvr.  Assy.  Now  Available  w/Super 
Sharp  FL-4  Helical  Resonators.  Greatly 
reduces  INI  &  "out  of  band"  interference! 


NEW 


FL-6  Rcvr.  Front-End  Preselector 

i  6  Hi  Q  Resonators  with  Lo-Noise  Transistor  Amp  (2M  or  220 
MHz), 

i  Provides  tremendous  rejection  of  "out-ofband"  signals  w/ 
out  the  usual  toss!  Can  often  be  used  Instead  of  large 
expensive  cavity  filters 

>  Extremely  helpful  at  sites  w<th  many  nearby  VHP  transmi- 
ters  to  "filter-out"  these  out-of-oand  signals 


SCAP  Autopf  tch  Board 

Provides  all  baste  autopatch  functions 
Secure  3  Digit  Access;  1  Auk  QnOff  function, 
Audio  AGC;  Built-in  timers,  etc  Beautiful  Audio! 
Vi  inhibit  be?  also  available 
rtrlte/calf  for  details  and  a  data  sheet 

RPCM  Board 

Used  w/SCAP  board  to  provide    Reverse  Patch 
and  Land  Line  Coniroi  of  Repealer 
includes  land  rme   answering   oFCmln/ 

_ightning  Arrester  For  SCAP 

»  Gas  Discharge  Tube  shunts  phone  line 
surges  to  ground 

1  Handles  up  to  40,000  Amps ! 

1  The  Best  device  available  to  protect  Autopatch 
equipment  from  lightning  damge.  S  17.00  +  S/H. 


SCR500VHF/UHF 
LINK/CONTROL  RCVR. 

SCR200A  or  SCR45QA  rack  mounted 
Available  with  or  without  meters  and 
power  supply 


ID250A  CW  ID  &  Audio  Mixer  Board 

0    Improved!  Now  includes  'audio  mute"  circuit  and 
"emergency  power*'  l,d.  option. 

•  4  Input  AF  Mixer  &  Local  Mic.  amp. 

•  PROM  memory— 250  bits/channel 

•  Up  to  4  different  ID  channels! 

•  Many  other  features.  Factory  programmed. 

CTC100  Rptr.   COR  Timer/Control  Bd. 

•  Comptete   solid   state   control    lor   rptr    COP,     Hang'" 
Timer,  'Time-Out"  Timer,  TX  Shutdown/Reset,  etc 

•  Includes  Inputs  &  Outputs  for  panel  controls  &  lamps 

Repeater  Tone  &  Control  Bds. 

ForSCfllOOGMOOG  1  CTC10GflD250  only 

0  TMR-1  "Kerc hunker  Killer"  or  "Time  Out  Warning 
Tone"  Bd. 

•  TRA-1  "Court«y  Tone  Beeper"  Board 

PSM-1  Power  Supply  Mod  Kit  replaces  Darlington 

#  pass  trans  is  lor. 


IMPROVED  SCT410B 
TRANSMITTER  ASSY. 

SCT110  VHF  Xmtr/Exelter  Board 

•  10  Wts.  Output  100%  Duty  Cyciel 

•  Infinite  VSWR  proof 

•  True  FM  for  exc.  audio  quality 

•  Designed  specifically  for  continuous  rptr  service. 
Very  low  In  "white  noise.'1 

•  Spurious  70  dB.  Harmonics  -80  dB 

•  With  ,0005%  xtal. 

•  B A-30  30  Wt.  Amp  board  &  Heat  Sink, 

3  sec.  LP.  filter  &  rel.  pwr.  censor. 

BA75  75  Wt  unit  also  available. 

SCT110  Transmitter  Assembly 

•  SOU 10  mounted  in  shielded  housing 

•  Same  as  used  on  SRC1GQ0 

•  Completely  assmbld.  w/F.Tr  caps,  S0239  conn, 

•  10,  30,  or  75  Wt  unit 

SCT  410B  UHF  Transmitter  Bd.  or  Assy. 

•  Simifar  to  SCT  110,  10  Wis,  nom, 

•Now  includes  "on  board"  propor- 
tional Xtal  QscJOven  circuitry  for  very 
high  stability! 

•  BA-40  40W.  UHF  AMP.  BD.  &  HEAT 

SINK        _ 


TTCaOO  TOUCH  TONE  CONTROLLER 

*  High  performance.  Super  versatile  design 

Uses  new  high  quality  Xtal  Controlled 
Decoder  IC,  w/hfgh  immunity  to  falsing 
Decodes  all  16  digits 

3  ON/OFF  Functions  per  Main  Card  Easily 
expandable  to  any  no.  of  functions  w/  Expan- 
sion Cards, 

Field  Programmable  vra  plug-in  Coded  Cards 
Latched  or  pulsed  outputs;  many  unique 
3-digit  codes  available.  Not  basically  1 -digit  as 
with  competitive  units. 

Transistor  Switch  outputs  can  directly  trigger 
solid  state  circuitry  or  relays,  etc.  for  any 
type  of  control  function. 
Interfaceabie  to  Auxiliary  Equipment 
Low  Power  Consumption  CMOS  Technology. 
5VDC  Input  Gold-plated  connectors, 


COMMUNICATIONS  CORP. 


INQUIRE  ABOUT  'SURPLUS'  RX  &  TX  BOARDS,  REDUCED  PRICE! 

Norristownr  PA  19403    •    (215)63117101 
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Call,  or 
Write  for 
Data  Sheets 


Robert  /.  Buckman  W6SMI 
7312  Cham  wood  Drive 
Huber  Heights  OH  45424 


TVRO  Trivia 


To  those  would-be  satellite  enthusiasts  wondering  which  way 

is  "up/'  W6SMJ  offers  the  comfort  of  his  years 
of  experience  in  home  satellite  TV  reception. 


(have  been  following  the 
developments  in  Televh 
sion-Receive-Gnly  (TVRO) 
satellite  systems  since  1975. 
Five  years  ago,  a  few  hardy 
souls  were  home-brewing  sys^ 
terns  and  developing  hard* 
ware  to  make  it  possible  for 
a  hobbyist  to  afford  a  TVRO 
system.  Now  even  your  lo- 
cal department  store  will 
sell  you  a  system  for  $3,000 
—  less  than  a  good  used  car. 
How  low  can  the  price  go? 
How  good  are  the  kits?  How 
tricky  is  installation?  How 
critical  are  antenna  adjust- 
ments? How  good  is  the  pic 
tore?  I'll  try  to  answer  these 
questions  and  describe  for 
you  my  experiences  in  build- 
ing a  system. 

I  see  TVRO  systems  as  the 
shortwave-listening  hobby 
of  the  eighties  The  frequen- 
cies involved  (4,000  mega- 
hertz) and  the  reception  dis- 
tances (23,000  miles  plus) 
are  greater  than  shortwave 
conditions,  but  the  basic  at- 
tractions of  the  hobbies  are 
quite  similar:  the  desire  to 
log  a  new  country  (tran- 
sponder), the  sense  of  won- 
der over  the  reception  of  a 
signal  from  a  distant  point 
("this  is  NBC  London"),  and 
the  constant  fight  over  im- 
proving hardware  (is  a  27- 
MHz  if  bandwidth  better 
than  35  MHz?). 


TVRO  systems  have  three 
basic  components:  a  direc- 
tional antenna,  a  low-noise 
amplifier  (LIMA),  and  a  re- 
ceiver Cables  interconnect 
the  three  major  components 
and  usually  some  additional 
electronics   is   necessary   to 


make  sound  and  picture  ap- 
pear on  your  TV  Lef  s  look 
at  what's  available  in  those 
three  major  categories. 

Antennas 

Antennas  can  be  divided 

into    two    categories:    para- 


Photo  A,  The  ADM-11  dish  —  my  niece  Dawn  is  about  four 
feet  tali 


bolic  and  spherical  The  ad- 
vantages of  a  spherical  are 
that  once  installed  the  re- 
flective surface  does  not 
have  to  be  moved  (the  teed 
is  moved  to  select  different 
satellites),  and  multiple  sat 
etlites  can  be  received  with 
multiple  feeds.  Spherical 
surfaces  are  also  easier  to 
construct. 

Parabolic  antennas  must 
be  moved  to  focus  on  other 
satellites,  are  harder  to  build 
precisely,  and  can  be  used 
for  only  one  satellite  at  a 
time.  The  parabolic  antenna 
usually  takes  less  real  estate 
to  install  since  the  feed  is 
usually  contained  within  the 
antenna  volume,  while  the 
spherical  feed  is  usually 
twenty  to  thirty  feet  in  front 
of  the  spherical  surface.  I 
will  discuss  only  the  para- 
bolic antenna  systems. 

There  are  two  general 
types  of  mounts  for  para- 
bolic antennas:  the  azimuth 
and  elevation  (az-el)  mount 
which  requires  rotation  in 
two  axes,  and  the  polar 
mount  which  lets  you  rotate 
the  dish  in  the  plane  of  the 
satellites.  Several  computer 
programs  have  been  pub- 
lished to  allow  you  to  calcu- 
late az-el  angles  based  on 
your  latitude  and  longitude 
and  the  satellite  longitude 
(satellite    latitude    is    zero 
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MFI  HTTY  CW  DELUDE  COMPUTER  I&TEAFACE 


JUK 


SJ"         AW  tftlf         V*j         *» 


MFJ'S  MOST  ADVANCED  RTTY/ASCII/AMTOR/CW  COMPUTER  INTERFACE  HAS  FM,  AM 
MODES,  LED  TUNING  ARRAY,  RS-232  INTERFACE,  VARIABLE  SHIFT  TUNING,  170/850  Hz 

TRANSMIT,  MARK-SPACE  DETECTION.  Has  front  panel  sensitivity  contra. 

Nor  ma  (/Reverse  switch  eliminates  returing  while 
checking  for  inverted  RTTY.  Speaker  jack  +250 
VDC  loop  output 

Exar  2206  tine  wave  generator  gives  phase  con- 
tinuous AFSK  tones  Standard  2125  Hi  mark  and 
2295/2975  Hzspace.  Microphone  lines:  AFSK  out. 
AFSK  ground,  PTT  out  and  PTT  ground 

FSK  keying  for  transceiveri  with   PSK  input. 

Has  sharp  800  Hz  CW  filter,  plus  and  minus  CW 
keying  and  external  CW  key  jack, 

Kantronics  software  compatible  socket, 

Exclusive  TTL/ RS-232  general  purpose  socket 
allows  interfacing  to  nearly  any  personal  com- 
puter with  most  appropriate  software.  Available 
TTL/RS-232  fines;  RTTY  demod  out,  CW  demod 
out  (TTL  only),  CW-ID  in.  RTTY  in.  PTT  In, 
key  in.  All  signal  lines  are  buffered  and  can  be  in- 
verted using  an  internal  DIP  switch, 

Metal  cabinet.  8rushed  aluminum  front  12V?x 
21/?x6  inches.  16  VDC  or  110  VAC  with  optional 
AC  adapter.  MFJ-1312.  $9.95. 

Plugs  between  rig  and  C-64P  VIC-20r  Appie.  TRS- 
80C,  Atari,  TI-99  and  other  personal  computers. 
Use  MFJ.  Kantronics,  AEA  and  other  RTTY/ 
ASCII/AMTOR/CW  software. 


MFJ  RTTY/ASCII/CW  software  on  tape,  cables  for  C-64/VIC-20 

MFJ-1229  Engineering,   perform- 

ed jm  ^W{\  OR  ancB-  valUB  ana"  features 
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sets  MFJ's  most  advan- 
ced RTTY/ASC  1 1  / 
AMTOR/CW  computer  interface  apart  from  others, 

FM  (limiting)  mode  gives  easy,  trouble-free  oper- 
ation. Best  for  general  use,  off-Shift  copy,  drift- 
ing  signals,  and  moderate  signal  and  QRM  levels. 

AM  (non-limiting)  mode  gives  superior  per- 
formance under  weak  signal  conditions  or  when 
there  ar^  strong  nearby  stations. 

Crosshair  mark-space  LEO  tuning  array  simu- 
lates scope  ellipse  for  easy,  accurate  tuning 
even  under  poor  signaf-to-noise  conditions.  Mark 
and  space  outputs  for  true  scope  tun-ing. 


Transmits  on  both  170  Hz  and  850  Hz  shift. 

Built-in  RS-232  interlace, no  extra  cost 

Variable  shift  tuning  lets  you  copy  any  shift 

between  100  and  1000  Hz  and  any  speed  (5-100 
WPM  RTTY/CW  and  up  to  300  baud  ASCII). 
Push  button  for  170  Hz  shift. 

Sharp  multi-pole  mark  and  space  filters  grve 
true  mark-space  detection.  Ganged  pots  give  space 
passband  tuning  with  constant  bandwidth   Factory 
adjusted  trim  pots  for  optimum  filter  performance 

Multi-pole  active  filters  are  used  for  pre- 
limiter,  mark,  space  and  post  detection  filter- 
ing. Has  automatic  threshold  correction.  This 
advanced  design  gives  good  copy  under  QRM, 
weak  signals  and  selective  fading. 


MFJ  MULTI-FUNCTION  MFJ'1!*1 
TUNING  INDICATOR       *79.95 


! 


n  wfcu,  ww .)..  m.  ws^y  n*1  •■ 


.: 


I 
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#*♦••'*?.*• 
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Greatly  improve  your  RTTY  copying  capabilities. 
Add  a  crosshair  LED  Tuning  Indicator  that  makes 
tuning  quick,  easy  with  pin-point  accuracy.  Add 
mark  and  space  outputs  for  scope  tuning.  Add 
LEDs  that  indicate  170,  425,  850  Hz  shifts.  Great 
for  copying  RTTY  outside  ham  bands.  Add  sharp 
mark  and  space  filters  to  improve  copy  under 
crowded/weak  conditions.  170,  425,  850  Hz  shifts. 
Add  Normal/Reverse  switch  to  check  for  inverted 
RTTY  without  retuning,  Add  output  level  control  to 
adjust  signal  into  your  terminal  unit,  Add  a  limiter 
to  even  out  signal  variation  for  smoother  copy. 
Unit  plugs  between  your  tuner  and  receiver.  Mark 
Is  2125  Hz,  space  is  2295,  2550  or  2975  Hz.  Meas- 
ures 10x2x6  in.  and  uses  floating  1B  VDC  or  110 
VAC  with  AC  adapter,  MFJ-1312,  J9.95. 

24/12  HOUR  CLOCK/ID  TIMER 

Switch  to  24  hour  UTC 


MFJ-106 

$19.95 


or  12  hour  format!  Bat- 
tery backup.  ID  timer  a- 
lerts  every  9  minutes 
after  reset.  Red  .6  in. 
LEDs.  Synchronizable  to 
WWV.  Alarm,  Snooze 
function.  PM,  alarm  on 
indicators,  Grav/Black  cabinet.  110  VAC.  60  Hz. 


MFJ  ELECTRONIC  KEYER 


MFJ-407 

$69.95 


MFJ-407  Deluxe  Electronic  Keyer  sends  iambic, 
automatic;  semi-auto  or  manual.  Use  squeeze,  sin- 
gie  I  ever  or  straight  key.  Plus/minus  keying.  8  to  50 
WPM.  Speed,  weight,  tone,  volume  controls.  On/ 
Off,  Tune,  Semi -auto  switches.  Speaker.  RF  proof. 
7x2x6  inches.  Uses  9  V  battery,  6-9  VDC  or  110 
VAC  with  AC  adapter,  MFJ-1305,  $9.95+ 

MICROPHONE  EQUALIZER 


MFJ-550 

$49.95 


Greatly  Improves  transmitted  SSB  speech  tor  max- 
mum  talk  power.  Evens  out  speech  peaks  and  val- 
leys due  to  voice  ,  microphone  and  room  character- 
istics that  make  speech  hard  to  understand.  Pro- 
duces cleaner,  more  Intel llglbJe  speech  on  receiving 
end.  Improves  mobile  operation  by  reducing  bassy 
peaks  due  to  acoustic  resonances.  Plugs  between 
mic  and  rig.  4  pin  mic  jack,  shielded  output  cable. 
High,  mid,  low  controls  provide  ±12  db  txwst  or 
cut  at  490, 1170,  2800  Hz.  Mic  gain,  on/off/bypass 
switch.  "On"  LED.  7x2x6  inches.  9  V  battery,  12 
VOC  or  110  VAC  with  adapter,  MFJ-1312,  $9.95. 


MFJ  ANTENNA  BRIDGEMFJ?04 

$79.95 

Trim  your  antenna  for  optimum  per- 
formance quickly  and  easily.  Read 
antenna  resistance  up  to  500  ohms. 
Covers  all  ham  bands  below  30  MHz. 
Measure  resonant  frequency  of  an- 
tenna. Easy  to  use,  connect  antenna, 
set  frequency,  adjust  bridge  for  me- 
ter null  and  read  antenna  resistance. 
Has  frequency  counter  jack.  Use  as 
signal  generator.  Portable,  self-con- 
tained. 4x2x2  in.  9  V  oattery  or  110 
VAC  with  adapter,  MFJ-1312,  $9.95. 

MFJ  PORTABLE  ANTENNA 

MFJ's  Porta  We  Antenna  lets  you  operate  40.  30r 

20.  15.  10  meters  fronvapartments,  motels,  camp 
sites,  vacation  spots,  nbarly  any  eiectncally  clear 
location  where  space  for  a  full  size  antenna  is  a 
problem. 

A  telescoping  whip  (extends  to  54  in.)  is  mounted 
on  self-standing  5V'ex6%x21/4  inch  Phenolic  case. 
BuiFt-in  antenna  tuner,  field  strenght  meter,  50  feet 
RG-58coax.  Complete  nfiuiti-band  portable  antenna 
system  that  you  can  usejjiearly  anywhere  Up  to  300 
watts  PEP 

MFJ-1621 

$79.95 


MFJ  24  HOUR  LCD  CLOCKS 
$19.95  $9.95 

MFJ-1W 

MFJ-107 


Huge  5/8  inch  bold  black  LCD  numerals  make  these  two  24  Hour  clocks  a  must  for  your  shack.  Choose 
from  a  dual  clock  that  features  seperate  UTC  and  local  time  display  or  a  single  clock  that  displays  24  Hour  time. 

Mounted  In  a  brushed  aluminum  frame,  these  clocks  feature  huge  5/8  inch  LCD  numerals  and  a  sloped  face  for 
across  the  room  viewing.  Easy  set  month,  day,  hour,  minute  and  second  function.  Clocks  can  be  operated  in  an 
alternating  time-date  display  mode.  MFJ-108,  4*72x1x2  inches;  MFJ-107,  2VSx1x2  inches.  Battery  included. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-NO 
OBLIGATION.  IF  NOT  DELIGHTED,  RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  REFUND  LESS  SHIPPING] 

*  One  year  unconditional  guarantee  ■  Made  in  USA. 

•  Aod  $4.00  each  shipping  /handling    •  Call  or  write 
tor  free  catalog,  over  100  products. 


MFJ  ENTERPRISES.  INC. 

Box  494,  Mississippi  State.  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER,  CALL  TOLL-FREE 

800  647-1800.  Call  601 -323  5869 
in  Miss  and  outside  continental  USA 
Telex  53*4590  MFJSTKV 


See  List  of  Advertisers  on  page  80 
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COMMUNICATE 


FIRST  WITH  US, 

THEN  THE  WORLD! 

Better  communications  start  with  your  subscription 


to 


/^ /or Radio  Amateurs 


YES 


■  Start  my  no-risk  subscription  today  and  send  me  12  issues 
♦  of  73  for  $19.97.  I'll  save  33%  off  the  newsstand  price! 


D  CHECK/MO 


CD  BUI  Me    iplrac  rnikt  iheck  payable  10  73.) 


Name 

Address.. 
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State 


Zip 


i,  ;inaja  &  Mcjko  $22,97,  J  year  orilv.  US  fund*  drawn  on  US  bank 
Foreign  $u*fcc  $39-97.  I  ycot  only,  US  fund*  drtwn  tm  US  tank 
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.'"'■Hi  nl  in 
\  mat  ours 


PO  Box  931,  Farmingdalet  NY  11737 


degrees  for  geosynchronous 
satellites).  For  my  installa- 
tion, a  polar  mount  az-el 
angles  are  uninteresting;  the 
important  angle  for  a  polar 
mount  is  the  polar  angle  or 
inclination  angle. 

A  crude  estimate  of  the 
polar  angle  is  ninety  degrees 
minus  your  latitude.  A  bet- 
ter estimate  is  to  take  the 
elevation  angle  from  an  az- 
el  chart  calculated  for  your 
site  for  the  satellite  closest 
to  your  longitude.  (That's 
the  satellite  closest  to  due 
south  of  your  site.)  Expect  to 
rotate  the  mount  up  or 
down  a  few  degrees  from 
that  initial  polar  angle. 

Think  about  your  antenna 
location  before  committing 
yourself.  Stand  on  the  site 
and  mentally  point  your  an- 
tenna south  at  the  initial 
polar  angle  while  looking 
for  obstructions.  All  satel- 
lites east  and  west  of  your 
location  will  fall  along  an 
arc  in  the  plane  of  the  polar 
angle.  In  my  case,  a  neigh- 
bor's tree  slightly  east  of  my 
preferred  location  will  grow 
eventually  to  block  satel- 
lites from  75  to  85  degrees 
west  longitude.  Since  I  usu- 
ally move  every  three  to  six 
years  in  my  profession,  I  in- 
stalled the  antenna  there 
anyway. 

After  shopping  for  years 
(and  even  attempting  to 
build  — but  that's  another  ar- 
ticle), 1  eventually  purchased 


TV 
SET 


VIDEO 


LOW  LOSS  SOLID  OUTER  SHIELD 
CABLE  [SEE   TEXT) 


DISH    ANTENNA 


LNA 


PNSIDE 
eUSLDlNG 


I5r    RG2I4U 


TYPE  N   CONNECTORS 
(WELL   WEATHER PROOFED] 


OUTSIDE 
BUILDING 


MODEL    100-2540  RIGHT  ANGLE    ADAPTER    AND 
F   CABLE    KIT  REQUIRED    FOR    INTERNAL    DOWN 
CONVERTER    MOUNTING. 


an  ADM-11  parabolic  anten- 
na kit  with  a  polar  mount  at 
the  Dayton  Hamvention 
from  an  exhibitor  who  didn't 
want  to  disassemble  it  and 
haul  it  home.  I  got  a  good 
price  and,  when  torn  down, 
the  dish  fit  easily  into  a  sta- 
tion wagon  (room  for  two!). 

The  ADM-11  is  an  eleven- 
foot-diameter  parabola  built 
from  twenty-four  pie-shaped 
segments  of  0.090  alumi- 
num bolted  together  with 
five-sixteenths-inch  hard- 
ware and  stiffened  with  alu- 
minum angle  braces  to  sup- 
port the  shape.  Assembly  of 
the  segments  determines 
the  final  antenna  gain  and 
sidelobe  performance. 

The  main  problem  with 
segmented  kit  parabolas  is 
maintaining  the  parabolic 


Fig.  1,  JVRO  system. 

curve  across  segment  bound- 
aries. No  matter  how  I  torque 
the  bolts  along  the  bound- 
ary, there  is  still  a  gap  which 
will  not  close  completely, 
How  that  gap  appears  to  af- 
fect performance  will  be  dis- 
closed later. 

Of  primary  importance 
when  installing  the  polar 
mount  is  establishing  a  true 
north-south  line  through  the 
"pole"  of  the  polar  mount 
and  a  level  rotation  plane. 
I'll  tell  you  why  that's  impor- 
tant later  For  my  north- 
south  alignment,  I  sighted 
the  North  Star  through  the 
polar  tube  and  used  a  car- 
penter's level  and  an  auto 
jack  to  level  the  legs  of  my 
mount  I  had  to  wedge  some 
plywood  under  one  leg  to 
hold  the  mount  level, 


After  the  dish  shape  was 
finished  and  the  steel  tripod 
polar  mount  assembled  in 
place,  I  needed  three  husky 
folks  to  help  me  lift  the  200- 
pound  dish  onto  the  "pole" 
of  the  polar  mount.  With  the 
help  of  three  teen-agers 
from  the  Explorer  post  I  ad- 
vise, the  dish  was  placed  on 
the  mount  in  under  sixty 
seconds. 

There  are  at  least  four 
variables  in  parabolic  anten- 
na alignment:  azimuth  and 
elevation  angles,  focus  depth 
(the  distance  from  the  feed- 
point  to  the  center  of  the 
dish),  and  waveguide  polar- 
ization. Normally,  some  kind 
of  signal  can  be  received  re- 
gardless of  initial  polariza- 
tion, but  you  should  start 
with  the  wide  opening  of  the 
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Photo  B.  An  Avantek  LNA  and  the  Chaparral  feed. 


Photo  C.  The  Sat- Tec  R2B  receiver. 
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Photo  D.  All  on  one  board  except  the  first  mixer  and  local 
oscillator. 


waveguide  parallel  to  the 
horizon.  Once  a  signal  is 
found,  rotating  the  polariza- 
tion for  best  signal  will  elim- 
inate that  variable.  Even  the 
best  dishes  will  allow  a  sig- 
nal of  some  kind  within  a 
half  inch  or  so  of  the  manu- 
facturer's specified  focal 
point  In  my  dish,  focus  dis- 
tance could  be  moved  two 


to  three  inches  with  little  ef- 
fect on  the  picture  or  signal 
strength.  This  effect  is  the 
primary  result  of  the  dish 
segmentation;  the  focus 
point  is  blurred  (just  like  a 
curved  mirror  distorts  your 
reflection).  The  remaining 
variables  then,  azimuth  and 
elevation,  are  the  only  ad- 
justments   left    Before    we 


Photo  E.  To  change  satellite,  just  slide  the  telescoping  tube  a 
few  inches  and  tighten  the  wing  nut 
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can  adjust  those,  the  rest  of 
the  system  must  be  working, 

Low-Noise  Amplifiers 

Next  the  feedpoint  What- 
ever reflective  surface  you 
choose,  the  microwave  en- 
ergy is  focused  to  (hopeful- 
ly) one  point  the  focus  point, 
where  you  must  place  the 
actual  antenna.  In  all  the 
cases  I've  seen,  that  antenna 
is  a  section  of  waveguide 
which  is  bolted  to  a  match- 
ing cavity  moulded  as  part 
of  the  LNA,  The  bolting  in- 
terface is  the  WR-229  micro- 
wave standard  interface, 

I  suppose  you  could  de- 
velop your  own  antenna 
cavity,  but  with  the  low 
prices  of  assembled  and 
tested  LNAs  today,  )  chose 
to  buy  rather  than  build.  I 
purchased  an  Avantek  LNA 
with  the  120degree4£elvin 
noise  temperature  and  the 
nominal  fifty-dB  gain.  Later, 
I  substituted  a  10Odegree- 
Kelvin  LNA,  but  observed 
no  significant  change  in  the 
picture.  Unless  you  are  a 
whiz  at  4  GHz  or  a  sucker 
for  punishment  I  recom- 
mend you  buy  the  three  ma- 
jor components  from  repu- 
table sources  — at  least  until 
you  have  an  operational  sys- 
tem. Then,  if  you  want  to  ex- 
periment with  the  black  art 
of  LNA  development  you  at 
least  will  know  where  to 
point  the  antenna. 

There's  been  a  lot  of  talk 
about  feedhorns:  Which  is 
better,  how  do  they  work, 
how  critical  are  the  adjust- 
ments? A  Chaparral  feed 
came  with  the  ADM  anten- 
na, but  while  I  was  still  at- 
tempting to  build  a  dish,  I 
purchased  an  Apollo  feed 
and  I  did  compare  the  per- 
formance. The  Apollo  is 
slightly  larger  than  the 
Chaparral,  with  an  adjust- 
able reflecting  ring  which 
slides  along  the  circular 
waveguide. 

I  attempted  to  see  what 
effect  the  ring  has  on  signal 
strength  and  picture  quality. 
If  you  put  your  hand  over 
the  waveguide  opening,  the 
signal  goes  away;  the  signal 
doesn't  penetrate  flesh.   It's 


important,  therefore,  to  avoid 
body  effects  in  measuring 
the  differences.  I  moved  the 
ring  from  the  back  of  the 
feed  to  completely  off  the 
feed  with  no  significant 
change  in  the  picture  or  sig- 
nal strength.  1  did  find  a 
small  peak  in  signal  strength 
at  one  position  close  to 
where  I  had  started,  and  I 
locked  the  set  screw  down 
there.  I'm  sure  1  was  affect- 
ing the  sidelobe  perfor- 
mance, but  it  didn't  show  in 
the  picture.  The  Apollo  aiso 
had  more  signal  strength 
than  the  Chaparral  on  all 
transponders,  but  I  don't 
know  why.  I  also  tested  an 
old  brass  horn  feed  — its  per- 
formance was  lower  than 
either  of  the  other  feeds  by 
almost  two  full  units  on  the 
Drake's  signal-strength  me- 
ter—no matter  where  I  ad- 
justed the  focus  depth— with 
significantly  more  noise  in 
the  picture  (I  considered 
that  picture  unwatchable). 

Cable  Losses 

How  do  you  get  the  am- 
plified 4-CHz  signal  to  your 
receiver?  If  you  look  at  what 
the  booth  exhibitors  use, 
you'll  find  a  mixture  of  hard- 
line, RC-8,  RC-214,  RG-58, 
and  some  unlabel  led  stuff 
that  looks  like  it's  been 
through  the  war.  The  instruc- 
tions supplied  with  most  re- 
ceivers suggest  that  RC-8, 
RC-214,  and  RG-213  have 
roughly  the  same  losses  at  4 
CHz  and  recommend  less 
than  eighty-foot  runs.  I 
started  with  a  fifty-foot 
length  of  RG-213;  I  had  good 
pictures  on  some  transpond- 
ers and  weak  to  nonexistent 
pictures  on  others,  RC-217 
has  five  dB  less  loss  per  hun- 
dred feet  than  RG-213,  so  I 
ordered  fifty  feet  and  then 
temporarily  cut  ten  feet  off 
the  RG-213  to  estimate  the 
improvement  I  could  expect 
(it  should  be  about  1.7  dB). 
Suddenly  I  had  perfect  pic- 
tures on  transponders  which 
had  only  noise  before! 

Then  the  UPS  man  deliv- 
ered the  RC-217,  and  I  dis- 
covered why  so  few  people 
use  it  and  vendors  don't  talk 


Photo  F.  The  Drake  ESR-24  with  the  downconverter  outside 
the  box. 


Photo  C  The  inside  of  the  Drake  with  space  for  the  down- 
con  verier  inside. 


about  the  cheap  price;  the 

cable  is  larger  diameter  than 
the  normal  N~type  connec- 
tor; the  special-order,  over- 
size N-connectors  cost 
$10.00  each!  The  stuff  is  also 
constructed  with  a  solid 
center   conductor    requiring 

larger-bend  radii 

The  solution  to  the  4-GHz 
cable  loss  problem  is  to  ei- 
ther use  short  runs  or  move 
the  first  mixer  to  the  anten- 
na and  send  lower-frequen- 
cy signals  down  to  the  rest 
of  the  receiver  Cable  losses 
are  much  less  at  lower  fre- 
quencies. This  approach  re- 
quires that  power  and  mixer- 
tuning  voltage  be  run  to  the 
antenna.  The  mixer  design 
must  also  handle  tempera- 
ture  and  other  environmen- 
tal extremes.  When  the  mix- 
er and  LNA  are  combined  in 
one  package,  the  device  is 
known  as  a  Low-Noise  Con- 
verter (or  LNCl  The  disad- 
vantage of  this  technique  is 
that  if  the  LNA  fails,  you 
also  have  to  change  the  mix- 
er. Since  there  doesn't  seem 
to  be  a  standard  interface 
for  LNC  input-tuning  volt- 
age, output  i-f  frequency,  or 
drive  capability,  the  LNCs 
are  not  as  interchangeable 
as  LNAs  are* 

Receivers 

Let's  look  inside  the 
house  now  at  receivers.  In 
1981  I  bought  a  Sat-Tec  R2B 
receiver    kit    from    Ramsey 


Electronics  at  the  Dayton 
Hamvention.  This  receiver 
has  been  advertised  for  sev- 
eral years  in  full-page  color 
ads.  It  was  showcased  in  a 
multipart  article  in  Radio- 
Electronics  in  1982;  and  the 
article  is  a  fairly  good  sum- 
mary of  the  assembly  in* 
structions.  That  series  of  ar- 
ticles is  also  the  only  place 
that  a  schematic  of  the  first 
mixer  was  published,  I  sup- 
pose you  could  draw  a  sche- 
matic from  the  assembly  in- 
structions which  came  with 
the  kit,  but  one  was  not  pro- 
vided. 


The  Sat-Tec  receiver  is  a 
double-conversion,  superhet- 
erodyne, tuneable,  single- 
transponder  receiver  with  a 
tuneable  audio  subcarrier 
demodulator  Passive  diode 
mixers  are  used  for  both  i-f 
conversions,  and  the  Signet- 
ics  NE564  phase-locked  loop 
(PLL)  integrated  circuit  per- 
forms the  FM  to  video  and 
audio  conversion  in  the 
now-classic  style  The  sec- 
ond intermediate  frequency 
(i-f)  is  seventy  MHz,  and  to 
avoid  selecting  PLL  chips 
which  operate  at  seventy 
MHz,    an    emitter-coupled 


XT 


logic  (ECL)  flip-flop  divides 
the  i-f  frequency  in  half  (to 
35  MHz)  before  demodula- 
tion This  division  requires 
some  tricky  biasing  of  the 
flip-flop's  operating  point, 
but  has  the  bonus  of  solving 
the  PLL  overloading  prob- 
lem; the  PLL  is  now  driven 
by  a  flip-flop  whose  output 
never  rises  above  logic  high. 
Automatic  frequency  con- 
trol (afc)  is  provided  to  the 
first  i-f  oscillator,  a  Watkins* 
Johnson  monolithic  micro- 
wave  oscillator  in   a   TO-6 


case. 

The  receiver  kit  is  laid  out 
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Fig.  2.  Parabolic  and  spherical  antennas,  polar  and  az-el  mounts. 
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F/g.  J,  Sat-Tec  receiver  block  diagram. 


on  a  double-sided  circuit 
board  with  the  second  i-f  os- 
cillator and  second  i-f  band- 
pass filter  pre-assembled 
and  pre-aligned.  The  first 
mixer  is  constructed  as  a 
diode  bridge  on  a  separate 
double-sided  circuit  board 
soldered  on  one  edge  to  the 
mother  board  during  assem- 
bly. The  kit  instructions  are 
not  Heathkit®  quality  but 
are  sufficient  for  experi- 
enced kit  builders.  The  warn* 
ing  that  several  capacitors 
must  be  soldered  on  both 
sides  of  the  mother  board 
cannot  be  stressed  too 
strongly  This  board  does 
not  have  plated-through 
holes;  soldering  on  both 
sides  where  indicated  is  the 
only  way  to  carry  ground  to 
several  integrated  circuits 
and  other  parts  on  the  board. 
If  you're  ever  in  doubt 
about  making  a  solder  joint 


to  a  disc  capacitor  on  the 
component  side,  take  long- 
nosed  pliers  and  crush  the 
dipped  insulation  from  the 
ground-lead  side  before  in- 
setting  the  capacitor  into 
the  board.  Don't  be  afraid  to 
verify  the  ground  connec- 
tion with  an  ohmmeter  after 
soldering. 

The  pins  on  the  second 
mixer  were  much  too  large 
to  fit  the  holes  provided;  I 
drilled  them  out  with  a  #55 
drill.  The  rest  of  the  assem- 
bly went  smoothly,  but  you 
have  to  remember  to  solder 
the  tin  shields  in  place  along 
all  the  edges  and  both  sides 
of  the  first  mixer  board  to 
avoid  i-f  leakage. 

The  kit  receiver-align- 
ment instructions  assume  a 
properly  aligned  and  point- 
ed antenna  and  an  operating 
LNA.  Since  I  had  a  kit  anten- 
na and  only  the  vendor's  as- 


surance that  the  LNA  was 
operating,  I  had  many  more 
potential  problems. 

In  fact,  I  did  have  to  im- 
pose upon  another  satellite 
system  owner  to  align  my  re- 
ceiver since  1  did  not  realize 
that  the  noise  I  saw  on  my 
TV  set  was,  in  fact,  a  satel- 
lite as  I  swept  the  antenna 
back  and  forth. 

I  talked  earlier  about  an- 
tenna alignment  and  select- 
ing the  polar  angle  and  then 
looking  for  a  satellite.  The 
antenna  manufacturer  rec- 
ommends using  SAT  COM  3 
for  testing  since  that  bird 
has  24  transponders,  most  of 
which  have  signals  all  the 
time.  I  have  to  agree  that  for 
a  receiver  like  the  Sat-Tec 
(without  a  scanning  capabil- 
ity), if s  better  to  find  a  satel- 
lite with  lots  of  signals  so 
your  probability  of  finding 
one  is  higher. 
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Fig.  4.  R.  L  Drake  ESR-24  receiver  block  diagram. 
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The  process  I  use  for  find- 
ing satellites  involves  lots  of 
antenna  movement  First, 
pick  a  polar  angle.  Then, 
sweep  the  sky  slowly  look- 
ing for  any  signal,  even  if  it 
looks  like  noise.  If  you  find 
something,  lock  the  antenna 
down  and  tune  the  receiver 
looking  for  any  kind  of  pic- 
ture. Rotate  polarization, 
too.  The  signal  you  see  may 
not  be  television  but  instead 
a  data  transmission  or  a  tele- 
phone multiplex  carrier.  If 
you  see  nothing  in  the 
sweep  of  the  dish,  adjust  the 
elevation  (or  polar  angle) 
and  try  again. 

Once  you  have  found 
something,  the  first  i-f  stages 
must  be  aligned.  The  tuning 
on  the  first  i-f  is  sharp,  plus 
or  minus  half  a  turn  of  the 
piston  capacitors  makes  all 
the  difference  in  the  world. 
If  you  didn't  start  with  the 
pistons  five  turns  out,  you 
may  never  see  a  picture, 

Tuning  of  the  PLL  is  sharp 
too,  and  it  interacts  with  the 
front-panel  tuning  control 
and  the  flip-flop  bias  adjust- 
ment. In  my  receiver,  the 
audio  tuning  is  also  sharp 
and,  when  tuned  below  the 
6,2-MHz  subcarrier  frequen- 
cy, degrades  the  picture  as 
well  (no,  I  don't  know  why). 

In  the  design  of  the  re- 
ceiver, pains  were  taken  to 
attempt  a  linear  front-panel 
control  for  transponder  se- 
lection But  the  nominal  dc 
voltage  to  the  tuning  circuit 
is  +18  volts;  my  power  sup- 
ply generates  about  +20 
volts  dc.  When  the  tuning 
pot  is  minimum,  set  to  tran- 
sponder one,  and  the  dial-set 
trimmer  control  is  set  to 
transponder  one,  not  enough 
dial  range  is  available  to 
tune  all  twenty-four  tran- 
sponders. 

The   kit    instructions    say 

that  a  dc  isolation  block  (a 
device  to  couple  power  into 
the  coax  to  supply  the  LNA) 
is  not  required  and  that  a 
four-inch  piece  of  enameled 
wire  can  be  connected  from 
the  LNA  power  phono  jack 
to  the  center  pin  of  the 
4-GHz  rf  input  connector.  A 
high  enough  impedance  will 
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800  MHz  -  1.4QHz  RF  converter  for  SX-400 

•  Bands*  MAIN  (to  cover  26 -520  MHz  with  SX  400)*  800  tAHz  -1.0  GHz  *1  0GHz-  1.2  GHz 
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500  -  800  MHz  RF  converter  for  SX-400 

•  Bands  *  MAIN  Uo  covet  26  520  MHz  with  SX-400)  *  500-  GOOMHz.  600  -700  MHz  •  700- 
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RF-1030  UP  CONVERTER 

100 KHz  -  30  MHz  RF  converter  for  SX-400 
•  Bands  fl)  100KHz-1MHz,  (2)  1-2MHZ,  (3)  2-4MH*.  (4) 
4-8MHZ,  (5)  8-  17MHz.  (6)  17 -30  MHz -AUTO  (Automatic  conrol 
of  6  bands  of  RF-1030  wilh  an  external  computer,  etc  )  •  Frequen- 
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CW  reception » AUTO —Automatic  Conirol  of  modes  of  RF  1030  wilh 
an  external  computer,  etc.  •Band  Switch  and  LED  Band  Indicators. 
Squelch  Control,  RF  Alt,.  AF  Gain  Control,  Delta  Tuning,  IF  QWQFF 
Switch,  NB  (Noise  Blanker)  Switch.  •Current  Drain:  1A  (approx.) 
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ACB-300  ANTENNA  CONTROL  BOX 

Manual  and  Automatic  antenna  control  system  for  SX-400  series  RF  converters 

•  Indivtdual  Band  Switches  and  LED  Indicates:  1030,  5080.  80t4.  14 GHz  UP  (for  reception  of 
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26  -  520  MHz  General  Coverage  Scanner 

•Wider  Coverage  1 100  KHz  - 1  4 GHz  or  above)  with  RF  converters 
(optional).  •Computer  controlled  memory  cnanneJ  expansion 
(unlimited),  High  Speed  reprogramming,  Record  of  Frequencies 
and  Time,  and  ail  functions  remote  controllable  with  RC-4000 
interface  (optional)  •  20  memory  channels.  Momentary  recall  of 
any  memory  channel  •Continuous  normal  and  Irmrt  search  without 
interruptions  by  birdies.  •Stop  Mode  Switch  for  scan  or  search  of 
modulated  signals,  •  Quick  search  of  ihe  most  important  Irequency 
with  Priority  •Selective  FM  Narrow/Wide  Switch  for  FM/TV 
listening  •Variable  Delay  Control  (0-4  Sec.)  •Current  Dram  1A 
(approx.)  •  Dimensions  W.  300  xH  90x0, 233 (mm) 


C'4000  DATA  INTERFACE  Control  of  SX-400  series  Scanner  and  RF  Converters  through  Computer. 

•  Direct  system  for  NEC  8801 A  computer  •High-Speed  Reprogramming  of  20  channels.  ©Scan  of  unlimited  channels  stored  in  computer  •  Record  of  Fre- 
quencies and  Time  of  signals  received  »  Automatic  Control  of  Bands  and  Modes  of  RF  converters  and  ACB-300. 

-1A  REGULATED  POWER  SUPPLY  UNIT    »1A*AC  120 V  (220 V,  24QV,  IOO V  available)  to  DC  13  8V« Dimensions: W  90 xH, 60  xD  135(mm) 
, . *  Design  and  specifications  subject  to  change  without  notice. 


/./.£ 


JXC.L.-L.  A.  CORPORATION,  A  subsidiary  of  Japan  Industries  Co  -.,  Lid  Tokyo,  JAPAN 
17120  Edwards  Rd  ,  Cemtos.  Ca  90701,  USA  Tef"  (213)926-6727  Tefex:  551588 


*-•  See  its  1  of  Advertisers  on  page  80 
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exist  to  avoid  signal  loss.  I 
tested  this  trick  with  an  ex- 
ternal Avantek  dc  isolation 
block  It's  true:  The  external 
block  was  not  needed,  but  in 
my  receiver  the  lead  dress 
on  the  four-inch  wire  did 
make  a  difference  in  the  pic- 
ture, and  by  looping  one 
turn  of  the  wire  around  C71, 
a  ten-microfarad  elec- 
trolytic capacitor  on  the 
first  mixer  board,  the  black 
and  white  shot  noise  known 
as  the  spark  lies  went  away. 

I  noticed  a  similar  effect 
with  the  tuning  control 
wires,  which  run  from  the 
rear  of  the  circuit  board  to 
the  front  panel  I  also  found 
spots  along  the  H  shields 
where  placing  my  fingers 
would  reduce  the  sparklies. 
That  noise  was  my  first  clue 
that  I  had  a  receiver  prob- 
lem. When  1  placed  an  alli- 
gator clip  on  the  edge  of  the 
mixer  board  and  all  the  spark- 
lies  went  away,  I  was  sure  I 
had  a  receiver  problem. 

As  time  went  on,  a  warm- 
up  period  became  necessary 
to  get  any  picture.  Finally 
the  receiver  died  and,  during 
troubleshooting,  I  discov- 
ered that  the  microwave 
first  t-f  oscillator  had  failed. 
During  the  disassembly,  I 
found  that  no  connection 
was  made  from  the  shield 
side  of  L10  to  the  mixer 
diodes  junction  During  as- 
sembly, I  neglected  to  verify 
this  connection  with  an 
ohmmeter  because  it  would 
have  involved  applying  the 
ohmmeter  current  source 
back  into  the  microwave  os- 
cillator, a  $100  part  The  open 
shield  provided  no  signal 
return  for  the  microwave  c 
cillator,  and  probably  caused 
its  failure.  I'm  impressed  it 
tasted  as  long  as  it  did. 

Since  that  failure  and 
some  half-hearted  trouble- 
shooting attempts,  I  pur- 
chased a  Drake  ESR-24  re- 
ceiver. The  Drake  has  all  the 
features  I  could  ask  for 
push-button  up  or  down 
transponder  tuning  with  digr 
ital  display,  center-tuning 
and  signal-strength  meters,  a 
scan  mode  for  rough  anten- 
na alignment,  fixed  and  vari- 


Photo  H.  The  video  rack  with  Drake  receiver,  Pioneer  video 
tuner,  and  two  Beta  video  cassette  recorders. 


able  audio  subcamer  tun- 
ing, and  even  a  front-panel 
audio-volume  control.  The 
downconverter  is  a  separate 
box  which  can  be  remotely 
mounted  near  the  LNA  to 
cut  4*CHz  cable  losses  — re- 
cent distributor  price  cuts 
have  made  it  affordable. 
The  clean-cut  front-panel 
layout  makes  the  receiver 
look  like  a  quality  piece  of 
stereo  equipment  Delivery 
from  Hoosier  Electronics 
took  four  days  (two  were  the 
weekend)  and  it  worked 
when  I  turned  it  on 

Of  course  I  couldn't  wait 
to  get  the  cover  off  and  com- 
pare designs  with  the  Sat- 
Tec,  The  instruction  manual 
doesn't  provide  a  schematic 
or  even  a  block  diagram,  but 
for  $15,00  Drake  will  sell 
you  a  schematic  set  which 
includes  all  the  schematics 
and  a  more  detailed  set  of 
alignment  instructions. 

The  Drake  receiver  is  a 
single-conversion,  superhet- 
erodyne, tuneable,  smgfe- 
transponder  receiver  with 
one  pre-selected  or  tuneable 


audio  subcarrier  demodula- 
tor, The  first  mixer,  i-f  oscil- 
lator, and  two  stages  of  70- 
MHz  i-f  amplification  are 
mounted  in  a  separate  metal 
box  which  may  be  mounted 
closer  to  the  LNA  or  inside 
the  receiver  case  Negative 
dc  tuning  voltage  from  the 
receiver  is  fed  back  up  the  i-f 
coax  cable  to  the  first  mixer. 
A  separate  pair  of  wires  sup- 
plies 15  volts  dc  to  power 
the  mixer  and  LNA. 

Inside  the  main  receiver 
case  are  two  double-sided 
printed  circuit  boards;  one  is 
the  i-f  amplifier/filter  board 
and  the  other  board  holds 
everything  else  but  the 
power  transformer  and  the 
meters 

The  i-f  circuit  board  has 
two  more  14-dB  i-f  gain 
stages  before  the  bandpass 
filter  and  three  more  gain 
stages  (all  Motorola  MWA 
120s)  after  the  filter.  Signal 
strength  is  sampled  at  the 
output  of  the  first  i-f  stage 
after  the  bandpass  filter.  It's 
first  isolated  with  a  transis- 
tor and  then  converted  to  a 


dc  level  by  a  voltage-dou- 
bler  diode  pair  for  applica- 
tion to  the  signal-strength 
meter. 

An  i-f  gain  control  is  pro- 
vided between  nf  stages  one 
and  two,  before  the  band- 
pass fitter,  to  reduce  the  sig- 
nal level  if  required,  In  my 
installation,  most  domestic 
transponders  will  pin  the  sig- 
nal-strength meter  with  that 
control  all  the  way  up. 

One  last  component  on 
the  i-f  board  is  a  digital  inte- 
grated circuit,  a  Schottky 
quad  dual-input  NAND  gate 
used  as  a  limiter  at  the  out- 
put of  the  i-f  chain.  Since  the 
information  on  the  70-MHz 
i-f  is  frequency  and  not  am- 
plitude, the  signal  is  applied 
to  the  input  of  the  NAND 
gate  where  the  alternating- 
current  i-f  voltage  will 
change  the  output  of  the 
NAND  gate  from  logic  high 
to  logic  low  as  the  zero-to- 
one  input  threshold  is 
crossed,  effectively  amplify- 
ing the  i-f  signal  yet  clipping 
the  signal  between  logic 
high  and  low  to  eliminate 
any  amplitude  components 

The  main  receiver  board 
contains  CMOS  digital  ICs 
for  transponder  selection 
and  digital  display.  The  de- 
tector is  a  simple  doubly-bal- 
anced mixer  which  is  self-ex- 
cited by  delaying  the  input 
signal  through  a  coax  delay 
line.  The  base  band  output  is 
low-pass  filtered  for  video 
processing  and  for  i-f  oscilla- 
tor afc.  The  base  band  is 
also  mixed  with  a  voltage- 
controlled  oscillator  (vco)  to 
produce  a  107-MHz  sound 
i-f  which  is  applied  through 
a  ceramic  filter  to  a  CA-3089 
FM  i-f  amplifier/detector  in- 
tegrated circuit  to  recover 
one  channel  of  audio. 

Troubleshooting 

After  installation  and 
about  four  weeks  service, 
the  displayed  signal  strength 
became  intermittent  with  a 
corresponding  drop  in  pic- 
ture quality.  Since  the  signal 
was  intermittent  and  seemed 
to  be  affected  by  the  fine- 
tuning  control,  I  assumed  I 
had  a  receiver  problem.  I 
took    the    receiver    to    the 
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April  26, 27, 28, 1985 

Hara  Arena  and  Exhibition  Center 
Dayton,  Ohio 


*  Giant  3-Day  Flea  Market 

Starting  Noon  Friday 

All  Day  Saturday  and  Sunday 

*  Technical  Forums 

*  ARRL  and  FCC  Forums 


*  FCC  Examinations 

*  New  Products  and  Exhibits 

*  Grand  Banquet 

+  AJternative  Activities 
+  Electrical  Safety  Forum 
+  Special  Group  Meetings 


*  YL  Forum 

*  Personal  Computer  Forum 

*  fatt.  VHF/UHF  Conference 

*  CW  Proficiency  Awards 

*  Amateur  of  Year  Award 

*  Special  Achievement  Awards 


ADMISSION 

S8  in  advance,  $  1 0  at  door. 

(Valid  for  sii  3  days) 

BANQUET 

S  14  in  advance,  $  1 6  at  door. 

FLEA  MARKET  SPACE 

517  in  advance. 
(Valid  for  at[  3  days) 

Checks  for  advance  registration  to 

Dayton  HAMVENTION 
Box  2205,  Dayton,  Ohio  45401 

Registration  processing 

starts  Jan.  1, 1985. 


Meet  your  amateur  radio  friends  from  all  over  the  world  at  the  inter- 
nationally famous  Dayton  HAMVENTION. 

Seating  will  be  limited  for  the  Grand  Banquet  and  Entertainment  on 
Saturday  evening  so  please  make  reservations  early.  Noted  humorist 
Jean  R  Sheperd,  K20RS,  will  return  for  his  third  appearance  as 
Banquet  Speaker.  His  presentation  promises  to  be  outstanding  in  an 
all  new  banquet  program  format 

If  you  have  registered  within  the  last  3  years  you  will  receive  a  bro- 
chure in  January.  If  not,  write  Box  44,  Dayton,  OH  45401 . 

Nominations  are  requested  for  Radio  Amateur  of  the  Year,  Special 
Achievement  and  Technical  Excellence  Awards.  Nomination  forms 
are  available  from  Award  Chairman,  Box  44,  Dayton.  Ohio  45401  and  must  be  returned  by  April  1;  1985. 

For  special  motel  rates  and  reservations  write  to  Hamvention  Housing,  1980  Kettering  Tower,  Dayton. 

OH  45423-1980.  NO  RESERVATIONS  WILL  BE  ACCEPTED  BY  TELEPHONE. 

All  other  inquiries  write  Box  44,  Dayton,  OH 
45401  or  phone  (5 1 3)  433-7720. 

Flea  Market  spaces  will  be  sold  in  advance 
ONLY  NO  spaces  sold  at  gate.  Entrance  for 
set-up  available  starting  Thursday.  Special 
Flea  Market  telephone  (513)  223-0923. 

Bring  your  family  and  enjoy  a  great 
weekend  in  Dayton. 

Sponsored  by 
The  Dayton  Amateur  Radio  Association.  Inc. 


FCC  EXAMS 

All  elements  to  be  administered.  Advanced  registra- 
tion only.  DEADLINE  TO  REGISTER:  March  27, 1985. 

*  $4.00  check  or  money  order  made  payable  to 
ARRL/VEC 

*  Completed  6 1 0  form  with  copy  of  license 

*  Indicate  preferred  sitting  time:  Sat,  9  a.m.. 
Sat.  1  p.m.,  Sun.  9  a.m. 

Mail  registration  to:  FCC  Exams,  203  Bellewood  St 

Dayton,  OH  45406 


Piedmont  Airlines  Hamvention  Special  Fares  —  Call  1-800-334-8644  for  details  and  reservations. 
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Drake  factory  a  few  miles 
south  and  asked  for  warran- 
ty service.  While  I  watched 
and  waited,  the  Drake  ser- 
vice personnel  put  the  re- 
ceiver on  the  bench  and 
fired  it  up.  When,  after  fif- 
teen minutes,  the  signal 
strength  never  dropped  be- 
low a  fourr  I  conceded  the 
problem  was  not  the  receiv- 
er. I  borrowed  an  LNA  from 
another  TVRO  owner  and 
sure  enough,  signal  strength 
again  pinned  the  meter. 

Avantek  charges  $50.00 
per  hour  to  repair  outof- 
warranty  LNAs  If  the  first 
transistor  is  zapped,  the 
parts  cost  starts  at  $T25 
With  the  recent  drop  in  LNA 
prices,  Avantek  will  call  you 
when  the  repair  estimate 
gets  close  to  the  price  of  a 
new  LNA  I  sent  the  LNA 
back  to  California  by  UPS, 
and  three  weeks  later  it  was 
returned  with  new  warranty 
seals  and  a  calibration  chart 
showing  a  100<Jegree  noise 
figure  at  the  center  of  the 
band. 


After  that  repair  I  had 
several  more  weeks  of  ex- 
cellent service  — I  hadn't 
missed  a  football  game  I 
wanted  to  see.  But  one  night 
after  a  rain— no  picture,  no 
snow,  no  hiss,  nothing.  No 
signal  strength  or  snow 
implied  a  bad  receiver.  I 
couldn't  borrow  an  LNA  this 
time  to  check,  but  most  re 
ceivers  have  some  snow 
even  with  the  LNA  discon- 
nected. I  went  back  to  the 
factory  again,  but  the  effi- 
cient service  folks  again 
found  nothing  wrong.  Could 
the  LNA  have  died  so  soon 
after  repair?  I  ordered  an- 
other LNA  by  telephone  (I 
wanted  a  spare  anyway)  and 
two  days  later  it  arrived. 
After  installation  there  was 
still  no  picture,  but  I  had 
found  that  the  i-f  gain  con- 
trol was  set  too  low  to  show 
snow  before  I  installed  the 
new  LNA,  What's  left?  Coax? 
Connectors?  I  took  out  the 
L-shaped,  N-type  adaptor  I 
had  originally  installed  at 
the    rear   of    the    LNA    and 


SATELUTE  TELEVISION  RECEIVER 

SEMIKIT 


with  dual  conversion  downconverter 

FEATURES: 

•  Infrared  remote  control  tuning 

•  AFC,  SAW  filter 

•  RF  or  video  output 

•  Stereo  output 

•  Polorator  controls 

•  LED  channel  &  tuning  indicators 

Install  six  factory  assembled  circuit  boards  to 
complete, 

SEMIKIT  $400.00 

Completed  downconverter  add  100.00 

Completed  receiver  and  downconverter 

add  150.00 

JAMES  WALTER  SATELLITE  RECEIVER  ^ 

2697  Nickel,  San  Pablo.  CA  94806  Tel.  415-724-0587 


found  a  film  of  water  inside 
the  connector.  After  blow- 
ing it  dry  and  reconnecting 
the  LNAP  I  had  perfect  pic- 
tures again!  Moral:  Keep 
your  connectors  dry! 

Before  t  had  fastened  the 
dish  to  the  ground,  a  gust  of 
southerly  wind  had  tipped  it 
over  It  landed  on  one  side 
and  flattened  the  edge  of 
three  of  the  segments.  I 
thought  l  was  in  big  trouble. 
All  the  articles  I  had  read 
said  that  the  parabolic  sur- 
face must  be  precise,  with 
any  deviation  causing  al- 
most total  lack  of  signal  be- 
cause of  destructive  inter- 
ference within  the  antenna. 
So  when  I  stood  the  dish  up 
again  and  pointed  it  in  the 
right  direction,  I  was  expect- 
ing  the  noisy,  barely-discern- 
ible signal  I  found.  But,  at 
the  angle  the  dish  fell,  one 
of  the  feed  support  legs 
could  have  been  bent  mov- 
ing the  feed  from  the  center 
of  the  focus.  So  t  went 
through  the  dish  alignment 
steps  again  and  found  I  was 


locked  on  a  new  sidelobe,  a 
distortion  in  the  antenna 
pattern.  The  main  lobe, 
once  I  found  it  was  almost 
as  good  as  before  the  fall 

Recommendations 

Don't  attempt  to  build 
from  scratch  unless  you  have 
lots  of  time,  test  equipment 
for  all  the  frequencies  re- 
quired, or  exceptional  skill. 

If  you  buy  a  kit  for  any  of 
the  three  major  subsections, 
don't  buy  another  kit  for  an- 
other subsection  unless  you 
fall  in  one  or  more  of  the 
categories  above.  Someone 
with  two  different  subsys- 
tem kits  and  no  microwave 
test  equipment  will  have  to 
be  very  lucky  to  get  a  sta- 
tion up  in  reasonable  time, 

If   you   must   experiment, 
get  a  system  working  first, 
then  substitute  at  the  major 
component    level    (like    r 
ceiver,  antenna,  etc.). 

Don't  try  to  get  by  cheap- 
ly—Mother Nature  is  not 
kind  at  4  GHz,  and  22,000 
miles  is  a  lot  of  path  loss.B 


AMATEUR  TELEVISION 


KPA51  WATT 70  CM  ATV TRANSMITTER  BOARD 

•  APPLICATIONS:  Cordless  portable  TV  camera  tor  races  &  othef  public  service 
evor.ia,  remote  VCR  etc  Resole  control  of  R/C  airplanes  or  robots.  5hp*  home 
video  tapes,  computer  programs,  repeat  SSTV  to  local  ATVers  dx  depends  on 
antennas  and  terrain  typ  1  to  40  miles 

•  FULL  COLOR  VIDEO  S.  SOUND  on  one  small  3-25x4    board 

•  RUNS  ON  EXTERNAL  1 3. S  V DC  at  300  ma  supply  W  battery 

•  TUNED  WITH  ONE  CRYSTAL  on  426  25.  434.0  or  439.25  mHt 

•  2  AUDIO  INPUTS  'ai  a  low  I  dynamic  and  line  level  audio  mput  found  in  most 
portable  color  tamer  as,  VCRs  or  home  computers. 

•  APPLICATION  NOTES  *  schematic  supplied  tor  typical  external  connections 
packaging,  and  system  operation 

•  PRICE  ONLY  $  159  delivered  vw  UPS  surface  rn  the  USA.  Technician  class 
amateur  license  or  higher  required  for  purchase  and  operation 

WHAT  IS  REOUI  RE  D  FOR  A  COMPLETE  OPERATING  SYSTEM?  A  TV  set* 
TVC-2  or  TVC-4  420-450  mWz  to  channel  3  townconverie'f .  70cm  antenna,  and  coaa 
cab*©  to  receive  Package  up  the  KPA5.  add  12  to  M  *dc  antenna,  and  any  TV 
VCR.  or  computer  with  a  composite  vrdec  output  Simple  e~ 


CALL  OR  WRITE  FOR  OUR  COMPLETE  CATALOG  &  more  info  op  atv 
downccjnverlers  antennas,  cameras  eta.  or  who  is  on  in  your  area 

TERMS.  Vtsa  Mastercard  or  casti  only  UPS  COO  by  telephone  or  mail  Telephone 
orders  A  postal  MO  usually  snapped  waftm  2  days  all  ethe*  checfcs  must  dear  before 
shipment  Transmitting  equipment  sold  only  to  (censed  amateurs  verified  in  ig&d 
Gallbook  Calif  include  sales  (an 

(SIS)  447-4555  m-f  Sam-Spm  pst. 

P.C.  ELECTRONICS 

Tom  W60RG       Maryann  WB6YSS 


2522  Paxson  Lane 
Arcadia  CA  91006 
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HF  Equipment  Regular  SALE 

IG-740*  9  band  200w PEP xcvr  w/mic$  1099.00  869" 

♦FREE  PS-740  Internal  Power  Supply  & 

$50  Factory  Rebate   until  gone! 

PS-740  Internal  power  supply 159.00149" 


..*+**.+*** 


...... 


20.00 
39.00 
50.00 
59.50 
47.50 
96.50 
96,50 
159.00  144" 
39,00 
39.50 
19.50 


89" 
89" 


*EX-241  Marker  unit 

*EX-242  FM  unit 

*EX-243  Electronic  teyer  unit 

•FL-45  500  Hz  CW  filter  fist  IF).... 
*FL-54  270  Hz  CW  filter  (1st  IF).. „ 
*FL- 52A  500  Hi  CW  filter  (2nd  IF) 
*FL-53A  250  Hz  CW  lifter  (2nd  IF] 

*FL44A  SSB  filter  (2nd  IF) 

5M-5  8-pmetectret  desk  microphone 
HM-IO  Scamw^inobiiemtcroprMirte 

HB-12  Mobile  mount,,.,. 

*Optiom  also  for  /C-745  listed  below 

IC-730  8-band  200w  PEP  ievf  w/mic $829.00  569" 

FL-30  SSB  filter  [psssband  tuning)  59.50 

FL-44A  SS8  filter  (2nd  IF) 159.00  144" 

FL-45  500  Hz  CW  filter 59.50 

EX-195  Marker  unit... 39.00 

EX-202  LDA  interface;  730/2KL/AH-1  27.50 

EX-203  150  Hz  CW  audio  filter 39,00 

EX-205  Transverter  switching  unit  29.00 

SV-5  8-pm  electret  desk  microphone  39.00 

HM-10  Scan mngmobtk  microphone  39  50 

MB-5  Mobile  mount. 19.50 

IC-720A  9  band  *cvr/,  1-30  MHz  rcvr$  1349,00  869" 

FL-32  500  Hz  CW  filter 59.50 

FL-34  5.2  kHz  AM  filter 49  50 

SM-5  S-pinelectretdesk microphone  39.00 

MB-5  Mobile  mount ......  19.50 

IC-745  9  band  xcvr  w/,1-30  Mhz  rcwr $999.00  789" 

PS-35  Internal  power  suppty ...  160.00  144" 

CFJ-455K5  2.8  kHz  wide  SSB  filter  4  00 

Hi-12  Hand  microphone 39.50 

SM-6  Desk  microphone 39.00 

•See  IC-740  list  above  for  other  options  (*) 


IC-751  9-band  xcvr/.l  30  MHz  rcvr  $ 

PS-3S  Internal  power  supply, 

FL-32  500  Hz  CW  fitter  (1st  IF)..... 

FL-63  250  Hz  CW  filter  (1st  IF) 

FL-52A  500  Hz  CW  filter  (2nd  IF)». 
FL-53A  250  Hz  CW  filter  (2nd  IF)--- 


FL-33  AM  filter.. 


•■••«.«■..*.* 


FL-70  2.8  Khz  wide  SSB  filter 

HM-12  Hand  microphone 

SM-6  Desk  microphone 

Cfl-64  High  stability  reference  xtaf 

RC-10  External  frequency  controller 

MB- 18  Mobile  mount........ 

Options;  720/730/740/745/751 
PS45  20A  external  power  supply..... 

EX  144  Adaptor  for  CM/PS-15 .... 


1399.00 

160.00 
59.50 
48,50 
96.50 
96.50 
31.50 
46.50 
39.50 
39,00 
56.00 
35  00 

19.50 
Regular 

$149.00 
6.50 


1199 
144« 


S9« 

89« 


SALE 
134" 


ICOM 


Options  -  continued 

CF-1  Cooling  fan  tor  PS-15 

EX-310  Voice  synth  for  751,  R-71A 
SP-3  External  base  station  speaker ... 
Speaker/Phone  patch  -  specify  radio 

BC-10A  Memory  back-up  .„. „ 

EX- 2  Relay  box  with  marker 

AT- 100  100w  8- band  automatic  ant  tuner 
AT- 500  5O0w  9banrj  automatic  ant  tuner 
AH  4  5-band  mobile  antenna  w/tuner 
PS-30  Systems  p/s  w/cord.  6-pin  plug 

OPC  Optional  cord,  specify  2  or  4-pin 

GC-4  World  clock 

HF  linear  amplifier 

IC-2KL  w/ps  160  15m  solid  state  amp 

VHF/UHF  base  multi-modes 
IC-551D  80  Watt  6m  transceiver 

EX406  FM  option 

BC-10A  Memory  back-up  .. 

SJI-2  Electret  desk  microphone  .... 
IC-271H  lOOw  2m  FM/SSB/CW  xcvr 

PS-35  Internal  power  supply. 

PS-15  external  power  supply. 

CF-1  Cooling  fan  for  PS-15 

EX- 144  PS  15/CF-l  fan  adaptor 

AG-25  Mast  mtd.  GaSFET  preamp 
IC471H  75w  430450  SSB/CW/FM  xcvr 

PS-35  Internal  power  supply 

PS-15  20A  power  supply — 

CF-1  Cooling  fan  for  PS-15 

EX444  PS-15/Cf-l  hn  adaptor 

AG-35  Mast  mounted  preamp 

IC-271A  25w  2m  FM/SSB/CW  xcvr... 
PS-25  Internal  power  supply. ... . 

AG-20/EX-338  2m  preamplifier .... 
IC-471A  25w  430450  SSB/CW/FM  xcvr 

AG-1  Mast  mounted  15dB  preamp 

PS25  Internal  power  supply....... 


i ..... , 


» * .  *  ♦ . . 


Regular 

45.00 

39.95 

49.50 

139.00 

8.50 

34.00 

349.00 

449.00 

289.00 

259.95 

5,50 

99,95 

Regular 

1795,00 

Regular 

$699.00 

125.00 

8.50 

39.00 

899.00 

160.00 

149.00 

45.00 

6.50 

84.95 

1099,00 

160.00 

149.00 

45.00 

6.50 

84.95 

699.00 

99.00 

56.95 

799.00 

89.00 

99.00 


SALE 


129" 


314" 
399" 
259" 
233" 

94" 
SALE 

1299 

SALE 

599" 
1 12" 


759" 

144" 
134" 


989" 
144" 
134" 


619" 
89" 

699" 

89" 


Common  accessories  tor  271  A/ H  and  471 A/H 

SM-6  Desk  microphone 3900 

EX-310  Voice  svthesizer 39,95 

TS-32  CommSpec encode/decoder ...  5995 

UT45  Encoder/decoder  interface...  12.50 

UT-15S  UT45S  w/TS-32  installed  ....  79,95 
VHF/UHF  mobile  multi-modes 

IC-290H  25w2mSSB/FMxcvr)TTPmic  549,00  489" 

IC-490A  lOw  430440  SSB/FM/CW  xcvr  649.00  579" 


VHF/UHF/1J  GHz  FM  Regular 

IC-22U  lOw  2m  FM  non-digital  xcvr  299.00 

EX- 199  Remote  frequency  selector  35.00 

IC-27A  Compact25w2mFMw/TTPmic  369.00 

IC-27H  Compact45w2mFMw/TTPmic  409.00 

IC-37A  Compact  25w  220  FM,  HP  mic  449.00 

IC47A  Compact  25w  440  FM,  HP  mic  469.00 

UT-16/EX-388  Voice  synthesizer . . .  29.95 

IC-120  lw  1.2  GHz  FM  transceiver...  499.00 

ML-12  lOw  amplifier , 339.00 


SALE 
249" 

329" 
369" 
359" 
419" 

449" 
299" 


6m  portable  Regular  SALE 

IC-505  3/10 w  6m  port  SSB/CW  xcvr  $449.00  399" 
BP-10  Internal  Nod  battery  pack     79.50 

BP-15  AC  charger *     12.50 

EX-248  FMunrt 49.50 

LC-10  Leather  case 34.95 

SP4  Remote  speaker 24.95 


Hand -held  Transceivers 
Deluxe  models  Regular  SALE 

IC-02AT  for  2m 

IC-04AT  for  440  MHz 

Standard  models 

IC-2A  for  2m... 

IC-2AT  with  TTP 

IC-3AT  220  MHz,  HP  299J5  239" 

IC4AT  440  MHz,  TTP  299.95  239" 


349.00  299" 
379.00  339" 

Regular  SALE 
239.50  189" 
269.50  199" 


Accessories  for  Deluxe  models  Regular 

BP-7  425mah/13.2V  Nicad  Pak  -  use  BC-35  67.50 

BP-8  80Omah/84V  Nicad  Pak  -  use  BC-35 ... ,  62.50 

BC-35  Drop  in  desk  charger  all  batteries  .....  69.00 

BC-60  6  position  gang  charger,  all  batts  SALE  359.95 

BC-16U  Wall  charger  ■  BP7/BP8... 10.00 

Accessories  for  both  models  Regular 

BP-2  425mah/7^V  Nicad  Pak  -  use  BC35.....  39  50 

BP-3  Extra  Std.  250  mah/&4V  Nicad  Pak 23.50 

BP4  Alkaline  battery  case 12.50 

BP-5  425mah/ 10.8V  Mead  Pak  -  use  BC35  49.50 

CA-2  Telescoping  2m  antenna 10.00 

CA-5  %-wave  telescoping  2m  antenna 18,95 

FA-2  Extra  2m  flexible  antenna., 10.00 

CP-1  Cig,  lighter  pljg/cord  •  BP3  or  Dlx 9.50 

DC-1  OC  operation  pak  for  standard  models  17.50 

LC-02AT  Leather  case  for  Dlx  models  w/BP-7/8  39.95 

LC-2AT  Leather  case  for  standard  models. 34.95 

LC-11  Vinyl  case  for  Deluxe  mod ets+. 17.95 

LC-14  Vinyl  case  for  Deluxe  nradels  w/BP-7/8  1795 

RB-1  Vinyl  waterproof  radio  bag „.—„.»  30,00 

HH-SS  Handheld  shoulder  strap 14.95 

HM-9  Speaker  microphone 34  50 

HS10  Boom  microphone/ headset 19.50 

HS-10SA  Vox  unit  for  HS4G  (deluxe  only)  19.50 

HS-10SB  PIT  unit  for  HS40. 19.50 

ML-1  2m  2.3win/10w  out  amplifier...... SALE  79.95 

ML-25  2m  2.3w  in  20w  out  amplifier  .....SALE  179.95 

SS-32H  Commsoec  32  tone  encoder 29.95 


Shortwave  receivers 

R-71A  100  Khz-30  Mhz  digital  receiver 

FL-32  500  Hz  CW  filter,. „< 

EX-310  Voice  synthesizer 

RC-11  Wireless  remote  controller... 

CR-64  High  stability  oscillator  xtal 
R-70  100  Khz-30  Mhz  digital  receiver 

EX-257  FM  unit 

IC-7072  Transceive  interface,  720A 

FL-44A  SSB  filter  (2nd  IF)... 

FL-63  250  Hz  CW  filter  (1st  IF) 

SP-3  External  speaker 

CK  70  (EX-299)  12v  DC  option..... 

HB-12  Mobile  mount... 


Regular  SALE 
$799.00  6S9" 

59.50 

39.95 

59.95 

56.00 
749.00  569" 

38.00 
112.50 
159.00  144" 

48.50 

49.50 
9.95 

19.50 


HOURS:  Mon.  thru  Fri.  9-5:30;  Sat  9-3 

Milwaukee  WATS  line  1-800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday 

Mease  use  WATS  line  tor  Placing  Orders 

For  other  information,  etc.  please  use  Regular  line 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


T 


i 


ciUOUi 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


WICKLIFFE  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-8O0-362-029O 

SSidl  1-800-32 1-3594 


AES  BRANCH  STORES 

(LANDO.  Fla.  32803      CLEARWATER.  Fla.  33575    LAS  VEGAS.  Nev.  89106 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (305)  894  3238 

Fla.  WATS  1-800-432  9424 

Outside  i   oftA  oil  iat 


1-800-321-3594  Se  1-800-327-1917 


1898  Drew  Street 

Phone  (813)  461-4267 

No  In-State  WATS 

No  Nationwide  WATS 


1072  N,  Rancho  Drive 

Phone  (702)  647  3114 

No  In-State  WATS 

KSlf.- 1-800-634-6227 


Nevada 


Associate  Store 

CHICAGO.  Illinois  60630 

ERICKSON  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 

15  mln.  from  O'Haret 
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Boh  iockwood  W4FXI 
3  Eighth  Street 
Radford  VA  24141 


All  This  and  PCII! 

Would  you  like  a  fully-programmable  Morse  keyboard 

that  will  balance  your  checkbook 
and  play  Sousa  marches?  Then  read  on! 


The  idea  of  using  the  Ra- 
dio Shack/Sharp  pocket 
computer  as  a  memory  key- 
er  has  been  a  goal  of  mine 
since  Wayne  Green ,  publish- 


er of  73,  first  suggested  it  in 
an  editorial  several  years 
ago.  The  original  pocket  com- 
puter proved  to  be  much 
too  slow  and  lacked  a  corn- 


2  C  =  0:J  =  0:GOT0  12 
4  J  =  LEN  (B$) 
6  C  =  C  +  1 
8  GOTO  14 

12  A$  =  INKEY$:IF  A$  =  ""THEN12 
14  IF  A$  =  "A"  THEN  LET  A$  =  "1  T\  GOTO  100 
16   IF  A$  =  "8"  THEN  LET  A$  =  M21111h:  GOTO  1QQ 

(THE  REST  OF  THE  LETTERS  AND  NUMBERS  ARE 
ENTERED  IN  THE  SAME  WAY.) 
86  IFA$  =  TTHEN  120 
88  IFA$  =  "/"THEN  124 
90  IF  A$  =  "*,rTHEN  126 
92  IF  A$="+"THEN  128 
94  IF  A$  =  " -"THEN  130 
96  IFA$  =  "  =  "THEN  132 
98  GOTO  1 2 
100  L=LEN(A$) 
102  FORX  =  1TOL 
104  C$  =  MID$(A$,XJ) 
106  IFC$  =  li1"THEN  GOSUB  134 
108  IF  C$  =  M2"  THEN  GOSUB  136 
112  NEXTX 
114  IFC  =  JTHEN2 
116  C<JTHEN6 
118  GOTO  12 
120  F$  =  "ts:  INPUT  F$ 
122  GOTO  12 


124  B$  =  i 

"':B$  = 

F$:  GOTO  4 

126  B$  =  L 

1  ":B$  = 

"DE  W4FXI": 

GOTO  4 

128 

B$  =  ' 

;B$  = 

fiUR  RST  tS": 

GOTO  4 

130  B$^' 

,n>:B$  = 

"QTH  RADFORD  VA":  GOTO  4 

132 

B$  =  l 

,,P:B$  = 

"NAME  BOB 

T:  GOTO  4 

134 

BEEP  1,8,100 

: RETURN 

136 

BEEP  1 ,8,300 

: RETURN 

138 

END 

Fig.  1.  Morse  program  for  PCII. 
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plex  Basic  interpreter.  Re- 
cently, however,  I  heard  the 
new  PCII  playing  The  Stars 
and  Stripes  Forever  at  the 
local  Radio  Shack  and  rea- 
soned that  the  sound  func- 
tion, a  programmably-con- 
trolled  "beeper/'  could  be 
employed  to  turn  the  PCII 
into  the  first  truly  portable 
memory  keyboard. 

At  the  going  price  of  $199, 
I  could  afford  only  the  com- 
puter. Consequently,  the 
memory  keyer  that  evolved 
does  not  use  a  printer  or 
additional  memory.  As  an 
added  bonus,  no  modifica- 
tions are  made  to  the  com- 
puter, and  the  interface  can 
be  built  in  less  than  an  hour. 

The  Program 

As  a  CW  enthusiast,  I 
wanted  a  keyer  with  both 
fixed  and  variable  memories 
and  an  active  keyboard  for 
long  rag-chewing  sessions. 
The  program,  adapted  from 
concepts  of  Allan  Joffe,* 
meets  those  requirements 
and  is  a  delight  to  operate. 
(See  Fig.  1.) 

The  program  uses  an 
INKEYS  routine  to  keep  the 
keyboard    active,    employs 

*Joffe,  Allan  S.,  "Morse  Resource 
—Part  1,"  80  Microcomputing, 
August,  1981. 


the  ")"  key  as  an  input  for  a 
variable  memory,  and  has 
four  fixed  memories  accessi- 
ble as  keys  "*",  "  +  ",  "  =  ", 
and  "  — "  When  a  key  is  de- 
pressed, the  character  pro- 
duced is  translated  into  a 
number  in  which  a  dot  is  a  1 
and  a  dash  is  a  2,  Conse- 
quently, A  becomes  1  -2  and 
B  becomes  2-1-1-1.  The 
MID$  routine  peels  off  the 
numbers  one  at  a  time  and 
sends  the  results  to  the 
COSUB  routine,  where  a 
timed  beep  is  produced. 

Using  the  Keyer 

Carefully  type  in  the  pro- 
gram. Be  sure  to  change 
lines  126,  130,  and  132  to 
your  call,  QTH,  and  name. 
Put  the  PCII  in  the  run 
mode,  type  and  enter  "run/' 
The  keyboard  is  now  "ac- 
tive/' and  depressing  any 
letter  or  number  key  will 
send  the  code  through  the 
beeper.  I  would  recommend 
that  you  practice  using  the 
keyboard  to  develop  a  feel 
for  the  timing  before  you  ac- 
tually put  it  on  the  air.  By 
modifying  the  Sength  of  the 
beeps,  lines  134  and  136, 
one  can  send  properly-timed 
code  up  to  about  25  words 
per  minute. 

The  effective  use  of  the 
variable  and  fixed  memories 


adds  immeasurably  to  real 
CW  enjoyment  Imagine  you 
are  listening  on  15  meters 
and  hear  BY1PK  You  imme- 
diately depress  "Y*  to  access 
Your  variable  memory  and 
type  in  and  enter  his  call- 
When  he  signs,  you  hit "/"  to 
send  what  was  in  the  vari- 
able memory  — his  call. 
Want  to  send  it  again?  Sim- 
ply hit  "/"  again.  Now  de- 
press and  hold  the  "*"  and 
your  calf  will  hit  the  airways. 
Use  the  active  keyboard  to 
enter  the  proper  closing. 

Let's  assume  BY1 PK  hears 
you  and  responds.  You're 
ready!  Depress  **p-  to  send 
his  call,  and  then  depress 
and  hold  the  "*"  for  yours. 
Continue  the  QSO  by  de- 
pressing and  holding  "— " 
"+",  and  "="  in  turn.  Re- 
member your  keyboard  is 
active,  so  you  can  add  the 
RST  and  other  comments  at 
the  appropriate  times. 

If  you  are  like  me  and 
BY1PK  did  not  respond,  you 
can  always  load  a  CQ  into 


the    variable    memory    and 
then  change  the  CQ  to  the 

call  of  whomever  responds. 

The  Interface 

The  PCI  I  comes  equipped 
with  a  60-pin  expansion  port. 
However,  Radio  Shack  does 
not  tell  you  what  the  60  pins 
are  for  I  asked  myself  a  sim- 
ple question,  'Would  the 
folks  at  Radio  Shack/Sharp 
design  a  pocket  computer 
that  enables  the  program- 
mer to  control  the  number, 
frequency,  and  duration  of  a 
beep  and  not  access  that  in- 
formation to  the  outside 
world?"  Of  course  not! 

Pick  up  the  PCI  I,  hold  it 
horizontally,  and  look  di- 
rectly at  the  expansion  port. 
Use  just  the  top  row  and 
count  from  left  to  right  to 
pin  four.  Pin  four  outputs 
the  beep.  Now  examine  the 
bottom  row  of  pins.  Count 
from  right  to  left  to  pin  13. 
That's  your  ground 

The  beeps  are  routed 
from  the  computer  to  the  in- 


Output  a^) 

UIU'JiUG'     ' '  ™ 


1: 
I 


Q**ff 


TO 
TR4NS«lTT£fl 


4UDIQ    TftJLi|SfQRM£ti 
en   TO  tflQQfi 


Fig.  2.  The  rectifier  circuit. 


terface  on  a  shielded  cable. 
Choose  a  cable  size  that  will 
enable  you  to  insert  1/8  inch 
of  the  center  conductor  di- 
rectly into  pin  four  and 
braid  into  pin  13.  On  the 
other  end  of  the  cable,  at- 
tach a  miniature  plug.  Once 
you  have  inserted  the  cable 
into  the  computer,  the  beep 
goes  off  and  the  audio  signal 
is  routed  on  the  cable  to  the 
interface  where  it  will  be 
amplified  and  converted  in* 
to  dc  to  key  your  rig  Sounds 
complicated,  but  it's  not 
The  amplifier  is  pre-assem- 
bled  for  you  by  Radio  Shack. 
They  call  it  a  Mini-Amplif  ier, 
and  it  sells  tor  $11.95,  At- 
tach the  cable  you  just  pre- 


pared to  the  input  of  the 
Mini-Amplifier  Remember 
to  put  in  a  9-volt  battery, 

The  rectifier  circuit  (see 
Fig-  2)  can  be  built  on  a 
piece  of  1-  by  3-inch  perf- 
board.  Attach  the  Mini-Am- 
plifier output  to  points  A 
cind  B.  Attach  another  piece 
of  shielded  cable  from 
points  C  and  D  to  the  keyer 
jack  of  your  rig.  Turn  on  the 
amplifier/rectifier  circuit, 
your  PCIIr  and  rig.  Enjoy 
great  CW!  After  you  see 
how  well  it  works,  I  would 
suggest  putting  the  entire  in- 
terface in  a  metal  case  and 
routing  the  on/off  volume 
control  and  jacks  to  the  ex- 
terior of  the  case  ■ 


the_ 

HAM  STATION 

220  N.  Fulton  Ave.        Evansville.  IN  47710 

LARGE  STOCK  OF  NEW 
EQUIP.  AT  DISC,  PRICES 
Orders   £   Quotes 

t-  800-523-7731 

lnfo&   Service   812-422-0252 
IN    residents       812-422-0231 


AEA 

ARRL 

ALLIANCE 

AMECO 

AMERITRON 

AVANTI 

ASTRON 

81  W 

BENCHER 

BUTTERNUT 

COILCO 

CONNECT  SYST 

CUSHCRAFT 

DAIWA 

ENCOMM 

HAL 


HY-GAIN 

ICOM 

KLM 

KANTRONICS 

KENPRO 

LARSEN 

MFJ 

MIRAGE 

NYE  VIKING 

RADIO  CALL  BOOK 

SHURE 

TENTEC 

UNADILLA 

VALOR 

WELZ 

YAESU 


HUSTLER 

CALL  ABOUT  OSCAR  EQUIPMENT 

PRICES  AND  AVAILABILITY 
SUBJECT   TO  CHANGE 
FREIGHT    FOB    EVANSVILLE 


DRAKE  USED  E°U 

TtiXC,    RkC>   Ad,    M5V 

3   Filter,   HE   $639-50 

TR4,    AC4,    MS4    249.50 

Marker  Luxury    2M    .  49*50 

ENCOMM 

5114*1    2H   H.T.    .. 5179-50 

HT-1200   2M   H.T.    139.50 

ST-7T  440  MHZ    H.T,     149-50 

HC-200  Tuner   ....*,. 69,35 

HYCAIN 

HDR-300   Digi tal    Rotator    $399-95 

ICOM 

751    Xcvr $975.00 

745  Xcvr    . . 629.00 

740/Ke ye r  .«.......,...*,...  579 - 50 

f    j\r       ■«  t  V  F          ■    m  w    *    w   A  '#    4    ♦  *   ■    *  •    * "  *  •   *    *  *  T"^  ^J  f    j  J 

551  -    FH.    Vox,    PBT,    6H    .. 425-00 

402  432  Hhz    (Oscar)    .... (99-50 

R70  Rcvr  . . 459.95 

7072  I  nterface  *,..•.  69.95 

PS20  P.S./SPKR 155.50 

5  o  ---.*..«»*-■■...»■■»..  ?ji  9!? 

KANTRONtCS 

The   Interface   ;«,•,•«,••  *•**  S   69-50 

UTU    Interface    ..♦.-*... 145-00 

Various   Used   Software    .***,.  CALL 

KENWOOD 

TS1 30SE,  CW  ...  $499.50 

TS82Q5  .>.... . ,  .  .  529.50 

TS520S  ^29.50 

TS5205E .->•*  429.50 

TS520/CW  . 429- 50 

VF0  520  .  -  - 99.  50 

TV502  W/2H  149-50 


IPMENT 

KENWOOD 

DC  Module    (520/820)    50.00 

SM220/BS-8 299.50 

"/ j3 v     ■  *  »  * *-•»**•*■.*>>*  tL y  y  •  Jj u 

TEN-TEC 

Hercules   Qsk  Amp    ...  $899*50 

580  Del ta    389*50 

544   Xcvr*   CW,   Hb    , . 349-50 

525  Argosy,   NB    349.50 

509  Argonaut  ..,« 239-95 

570  Century  21  .... . 239-95 

263   VF0    -    Corsair 125*00 

283   VF0    -   Delia 125.00 

280   P. 5.    .... 119-95 

KR50  Keyer 69.  00 

670  Keyer 25-00 

234   Speech   Processor    .......  69-50 

2591    2H  H.T 199-95 

YAESU 

FT901    Ok .v> 5599*95 

FT757AT 199*95 

FTl07tt/DH5/FP107£    589*50 

motzo  MK  II 525.00 

FT10IEE,    CW    *♦**.* 389.50 

FT10IEX,    Fan,    DC 389.50 

FT101B.    Fan 289-50 

FT3OI0,    FP30I    469.00 

FT203R   2M   H.T . 169-50 

FT221    AM    Mode 269-50 

FLltQ  Amplifier    129-50 

Send  SASE 

for  our  new  &  used  equipment  list. 

MON  FRI  9AM  6PM  •  SAT  9AM  3PM 
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Frederick  O.  Maia  W5YI 
1020  Byron  Lane 
Arlington  TX  76012 


Do  Volunteer  Examiners  Work? 

A  73  Special  Report 

National  VEC  W5YI  says  yes.  He  should  know. 


There  is  much  confusion 
and  misinformation  about 
volunteer  amateur-radio  ex- 
aminations.  The  US  govern- 
ment is  now  completely  out 
of  the  ham  testing  business. 
The  following  is  the  history 
of  volunteer  examinations 
and  how  one  amateur  seeks 
to  make  Amateur  Radio  Ser- 
vice testing  readily  available 
nationwide.  Texas  amateur 
Fred  Maia  W5YI  is  a  long- 
time ham,  a  QCWA  member, 
and  a  member  of  Mensa,  the 
high-IQ  group.  He  publishes 
the  internationally  acclaimed 
W5YI  Report,  a  twtce-a- 
month  ham-radio  newsletter. 
He  was  the  first  to  be  ap- 
pointed a  VEC  in  all  regions. 
The  only  other  national  VEC 
is  the  ARRL  Here  is  his  story 
complete  with  everything 
you  ever  wondered  about 
the  FCC's  volunteer  program. 


Turning  ham-radio  testing 
over  to  the  amateur 
community  really  didn't 
come  as  a  surprise  to  us  I 
predicted  it  nearly  four  years 
before  it  happened.  The 
handwriting  was  on  the  wall 
when  the  FCC  started  abol- 
ishing its  commercial  radio- 
telephone license  program. 
The  Third  Class  Permit  was 
the  first  to  go.  As  far  back  as 
1980,  FCC  Chairman  Charles 
Ferris  was  on  record  as  sup- 
porting broadcast  industry 
testing    procedures    rather 


than  those  of  the  FCC.  He 
said  that  government  admin- 
istered tests  "do  not  account 
for  experience  and  common 
sense  .  and  were  suscepti- 
ble to  'cramming  at  the  last 
minute"  He  said  that  "the 
government  may  be  able  to 
remove  itself  from  the  test- 
ing process  without  any  ad- 
verse impact" 

Ferris'  statement  also 
came  at  a  time  when  Dick 
Bash  KL7IHP-S  Final  Exam 
was  at  its  pinnacle.  His  book 
listed  the  verbatim  FCC  ques- 
tions and  answers  to  ama- 
teur-radio exams.  It  sold  by 
the  thousands.  Bash  got 
much  of  his  material  from 
amateurs,  who  after  taking 
FCC  tests,  returned  the 
"feedback"  cards  that  he  in- 
serted in  his  book.  In  all  fair- 
ness to  Bash,  his  book 
wasn't  that  much  different 
from  the  League's  previous 
ly  published  red-and-black 
License  Manual.  It  was  just 
more  accurate. 

Every  year,  it  seems,  the 
FCC  runs  out  of  money  and 
issues  its  now  classic  "inter- 
im guidelines  statement" 
declaring  that  routine  ser- 
vices will  stop  until  Con- 
gress acts  on  appropriations. 
Fiscal  1981  (which  started  in 
October,  1980)  was  no  ex- 
ception. With  serious  FCC 
budgetary  problems  and 
personnel  cutbacks,  ama- 
teur-radio testing  was  begin- 
ning to  look  like  an  expen- 
sive and  unnecessary  exer- 
cise in  futility  to  them. 


Putting  two  and  two  to- 
gether, I  wrote  a  front-page 
article  in  my  September  1, 
1980,  W5YI  Report  about 
the  FCC  getting  out  of  the 
testing  business.  It  was  an 
obvious  and  logical  conclu- 
sion to  me.  Few  amateurs 
put  stock  in  my  observa- 
tions. 

Volunteer  Testing 
Becomes  a  Reality 

Senator   Barry  Goldwater 

K7UGA,  politically  the  na- 
tion's highest-ranking  ama- 
teur-radio operator,  played 
the  major  role  in  what  was 
to  become  Public  Law  97- 
259.  Legislation  covering 
volunteer  examinations  ac* 
tually  had  its  start,  however, 
in  the  spring  of  1981,  when 
William  E.  Dannemeyer  (R- 
California)  proposed  a  Com- 
munications Act  Amend- 
ment that  would  allow  vol- 
unteers to  legally  administer 
the  Novice  examination 
Even  though  Novice  exams 
had  been  administered  by 
volunteers  for  decades, 
Dannemeyer  said:  "Govern- 
ment rules  forbid  volunteer 
help  by  a  private  citizen." 
Dannemeyer  added  that; 
"This  practice  saves  the  FCC 
money,  .  ,and  is  more  con- 
venient for  the  amateur 
community  by  eliminating 
the  need  to  travel  to  an  FCC 
field  office,  which  is  often  a 
good  distance  away/'  He 
felt  that  the  law  should  pro- 
vide for  volunteer  amateur- 
radio  operator  testing. 


Goldwater  picked  up  on 
this  theme  and  proposed  as 
a  saving  to  taxpayers  that  all 
amateur-radio  operator  ex- 
aminations be  prepared,  ad- 
ministered, and  graded  by 
ham  volunteers.  Congress 
approved  volunteer  testing 
as  part  of  the  "Communica- 
tions Technical  Amend- 
ments Act  of  1982."  It  was 
signed  into  law  by  President 
Reagan  on  September  13, 
1982  On  October  22,  1982, 
the  ARRL  filed  a  petition 
seeking  to  implement  the 
volunteer  testing  portion  of 
Public  Law  97-259. 

The  following  year,  a  Re- 
port and  Order  was  adopted 
by  the  FCC  authorizing  vol- 
unteer ham  testing.  A  sys- 
tem of  regional  VECs  (Vol- 
unteer Examiner  Coordina- 
tors) was  established  to  act 
as  a  liaison  beween  the  FCC's 
licensing  facility  and  each 
team  of  three  volunteer  ex- 
aminers who  would  adminis- 
ter the  tests.  The  American 
Radio  Relay  League  had 
wanted  a  single  national 
non-profit  organization  to 
be  appointed  as  amateur- 
radio  operator  test  adminis- 
trator, Instead,  the  FCC  em- 
barked on  the  regional  VEC 
concept  "to  generate  suffi- 
cient interest  in  the  VEC 
function  and  to  get  a  signifi- 
cant amount  of  participa- 
tion in  the  program," 

League  Balks 

at  Becoming  a  VEC 

Everyone    thought    that 
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once  volunteer  testing  was 

approved,  the  ARRL  would 

immediately  apply  to  be- 
come a  VEC  in  all  regions. 
Such  was  not  the  case.  The 
League  said  that  they 
wouldn't  apply  to  become  a 
VEC  unless  out-of-pocket 
expense  reimbursement  was 
authorized.  At  the  League's 
urging,  on  November  3r 
1983,  Goldwater  authored  a 
bill  (S.1045)  to  permit  volun- 
teers to  be  reimbursed  by 
applicants  up  to  $4.00  for 
ham  examinations  above 
the  Novice  level.  A  provi- 
sion was  made  for  increases 
in  the  expense  reimburse- 
ment based  on  inflation. 

Meanwhile,  the  FCC  said 
that  1984  would  be  the  last 
year  that  they  would  admin- 
ister amateur-radio  operator 
examinations,  and  even  then 
only  on  a  quarterly  basis. 
Amateurs  began  to  feel  un- 
easy because  it  was  begin- 
ning to  appear  that  future 
amateur  testing  would  be 
very  scarce.  .  and  possibly 
nonexistent  On  December 
8,  1983,  President  Reagan 
signed  FCC  budgetary  legis- 
lation which  had  ham-test-ex- 
pense reimbursement  tagged 
to  it.  It  still  had  to  be  imple- 
mented by  the  FCC 

By  the  spring  of  1984, 
about  a  half  dozen  VECs 
had  been  approved  by  the 
Commission  and  they  began 
to  accredit  volunteer  exam- 
iners and  give  ham  tests. 
There  were  many  com- 
plaints among  VECs  about 
lack  of  cooperation  from 
the  League.  It  got  the  volun- 
teer examination  program 
off  to  a  rocky  start  The  ARRL 
still  had  not  applied  to  be- 
come a  VEC,  stating  that 
they  were  waiting  for  the 
Commission  to  establish  am- 
ateur-radio-operator  exam 
reimbursement 

The  FCC  issued  a  Notice 
of  Proposed  Rulemaking  on 
March  9,  1984,  asking  the 
amateur  community  how 
expense  reimbursement 
should  be  handled.  The  last 
year  of  FCC  testing  was  half 
over  when  we  filed  our  pro- 
posal with  the  Commission 
to  become  a  VEC  in  all  re- 


gions. Even  though  expense 
reimbursement  had  not 
been  approved,  we  agreed 
to  become  a  VEC  based  on  a 
unique  concept  Instead  of 
amateur-radio-operator  test- 
ing materials  being  provided 
by  the  VEC,  our  VEs  would 
be  allowed  to  purchase 
them  in  the  independent 
publishing  marketplace, 

Even  though  the  teague 
said  a  volunteer  testing  pro- 
gram  without  expense  re- 
coupment  would  bankrupt 
them,  it  didn't  appear  to  us 
that  being  a  national  VEC 
would  be  that  expensive  a 
proposition,  particularly  if 
the  needed  materials  were 
commercially  available.  On 
June  12,  1984,  the  FCC  ap~ 
proved  our  proposal  and  ap- 
pointed us  a  VEC  in  all  re- 
gions—the first  VEC  to  be  so 
authorized,  The  Commis- 
sion issued  us  instructions 
shortly  thereafter.  Our  pro- 
gram accredits  only  Extra- 
class  amateurs  as  volunteer 
examiners,  since  only  they 
can  administer  all  written 
exams  and  any  of  the  code 
tests. 

It  also  appeared  to  us  that 
amateur  radio  was  entering 
the  doldrums  again.  Ham 
radio  showed  great  growth 
in  the  50s,  Amateur  radio 
didn't  move  forward  again 
until  the  mid-1970s,  when 
the  FCC  discontinued  charg- 
ing fees  for  its  ham  tests. 
There  has  been  basically  no 
growth  in  the  number  of  am- 


ateur-radro  operators  during 
the  past  two  years. 

If  a  volunteer  licensing 
program  was  to  work,  we 
reasoned  that  it  would  re- 
quire the  following  ele- 
ments; 

•  Simple    and    streamlined 
procedures 

•  Wide  availability 

•  A  minimum  of  waiting  to 
administer  the  tests 

•  Easy  administration 

•  An  inexpensive  cost 

•  Well-publicized    availa- 
bility 

We  kept  these  points  in 
mind  when  making  deci- 
sions regarding  our  pro- 
gram. 

Volunteer  Examiner 
Coordinator 

The  VEC  does  not  give 
tests.  A  VEC  merely  coordi- 
nates the  testing  and  licens- 
ing function  and  acts  as  the 
link  between  the  govern- 
ment and  the  volunteer  ex- 
amining team.  A  VEC  also: 

1)  Recruits  and  accredits 
volunteer  examiners  and  is- 
sues accreditation  docu- 
ments. 

2)  Keeps  volunteer  exam- 
iners aware  of  additions  and 
amendments  to  program 
rules, 

3)  Provides  for  or  ap- 
proves amateur  testing  ma- 
terials. 

4)  Provides  for  necessary 
test-session  forms  such  as 
FCC  Form  610,   application 


Fig.  1.  Volunteer  examiner  certificate. 


forms,  test  reports,  Certifi- 
cates of  Successful  Comple- 
tion, etc. 

5)  Collects  successful  can- 
didates' application  forms, 
answer  sheets,  and  test  re- 
sults 

6)  Prepares  and  maintains 
records  of  testing  sessions. 

7)  Screens  and  forwards 
successful  applications  for 
amateur-radio  operator  li- 
censes to  the  FCC  in  Gettys- 
burg FA, 

8)  Resolves  defects  in  FCC 
Form  610  made  by  appli- 
cants. 

9)  Evaluates  test  ques- 
tions to  ensure  clarity  and 
accuracy  and  forwards  rec- 
ommendations to  the  FCC. 

10) Determines  amount 
of  out-of-pocket  reimburs- 
able expenses  and  ensures 
that  annual  expense  certifi- 
cation documents  are  for- 
warded to  the  FCC. 

The  Volunteer  Examiner 

The  FCC  requires  that 
three  volunteers  administer 
amateur-radio  operator  ex- 
aminations above  the  Nov- 
ice level.  The  volunteer  test- 
ing program  rules  require 
that  the  written  exams  be 
administered  by  amateurs 
holding  higher  class  licenses 
than  those  tested.  Only  Ex- 
tra-class volunteer  examin- 
ers can  administer  the  13- 
and  20-wpm  code  tests.  In 
view  of  this,  we  only  accred- 
it Extra-class  amateurs  in 
our  program. 

To  be  a  VE  under  our  pro- 
gram, you  simply  must  send 
us  the  following  signed 
statement  along  with  a 
photocopy  of  your  current 
FCC  amateur  Extra-class  li- 
cense: "/  am  a  currently  li- 
censed Extra-class  amateur- 
radio  operator  and  wish  to 
be  a  volunteer  examiner.  I 
have  never  had  my  station  or 
operator  license  revoked  or 
suspended.  I  do  not  own  a 
significant  interest  in  nor  am 
an  employee  of  any  com- 
pany or  entity  engaged  in 
making,  preparing,  or  distrib- 
uting amateur-radio  equip- 
ment or  license-preparation 
materials.  My  age  is  at  least 
18  years  old"  There  are  no 
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other  requirements  and  the 
accreditation  is  for  an  inde- 
finite period  of  time.  (Send 
to:  W5YI-VEC,  PO  Box  10101. 
Dallas  TX  75207.)  We  also 
have  a  volunteer  examiner 
certificate  (see  Fig.  1)  avail- 
able for  $1  00,  but  it  is  not 
necessary  that  a  VE  have  this. 
Since  it  takes  a  three-man 
accredited  VE  team  to  give 
ham  tests,  it  is  important 
that  you  recruit  at  least  two 
additional  (and  preferably 
more)  Extra-class  amateurs 
in  your  area  to  assist  with 
test  administration.  No  ex- 
aminations can  be  given 
without  three  fully  accredit- 
ed VEs.  Both  large-scale  and 
small  test  sessions  (as  few  as 
a  single  applicant)  can  be 
conducted 

So  You  Want  To  Give  A  Test 

Until  recently,  a  VEC  had 
to  notify  the  FCC  30  days  in 
advance  of  an  amateur-ra- 
dio operator  testing  session 
This  required  that  we  be  no* 
tified  a  minimum  of  six 
weeks  in  advance,  We  wrote 
the  FCC  fast  November  ask- 
ing for  a  modification  of  this 
rule.  The  purpose  of  this  no- 
tification was  to  provide  lo- 
cal FCC  field  offices  with 
testing  information  so  that 
they  can  properly  respond 
to  amateur-radio  operator 
test  inquiries.  We  felt  that 
the  letter  writing  was  bur- 
densome, required  exces- 
sive advance  planning  on 
the  part  of  the  VE,  and  we 
noted  that  some  testing  ses- 
sions (such  as  those  involv- 
ing ham-radio  graduating 
classes  or  handicapped  indi- 
viduals) are  not  open  to  the 
public. 

Effective  January,  1985, 
the  FCC  notification  require- 
ments have  been  eliminat- 
ed. This  has  greatly  speeded 
up  test  administration.  VEs 


now  only  have  to  advise  the 
VEC  that  a  test  session  will 
be  held  and  request  appro- 
priate testing  information- 
This  can  even  be  done  by 
telephone!  The  test  session 
can  then  be  held  immediate- 
ly. All  we  require  now  in  the 
way  of  advance  information 
is  the  city  and  state  that  the 
test  will  take  place  in.  the 
date  of  examination,  and 
the  name,  callsignf  address, 
and  telephone  number  of 
the  volunteer  examiner 

The  VEs  must  make  a  pub- 
lic announcement  before 
each  examination  session. 
The  announcement  must 
show  the  amount  of  reim- 
bursement fee  required  from 
each  candidate  and  where 
and  how  it  is  to  be  paid.  This 
public  announcement  can 
be  in  any  form,  including  an 
announcement  at  a  club 
meeting,  club  bulletin  re^ 
lease,  posted  handbill  at  the 
local  ham  equipment  sup- 
plier, or  an  announcement 
on  your  local  amateur  re- 
peater. 

Testing  Materials 

The  enabling  legislation 
not  only  authorized  volun- 
teer ham-test  administra- 
tion, but  preparation  by  am- 
ateurs as  well.  During  1982 
and  1983,  the  FCC  mounted 
a  campaign  to  develop 
banks  of  questions  which 
would  form  the  various 
amateur-radio  examination 
pools.  It  was  decided  that 
ten  times  the  number  of 
questions  as  needed  in  any 
one  test  would  be  gen- 
erated. 

The  amateur  community 
was  invited  to  submit  ques- 
tions for  use  in  the  examina- 
tions— one  question  to  a 
sheet  of  paper  complete 
with  the  proper  answer  and 
reference  source  confirming 


the  correct  answer.  The 
ARRL  and  Dayton  Amateur 
Radio  Association  contrib- 
uted the  most  questions  and 
it  took  over  a  year  to  come 
up  with  all  of  the  needed 
questions.  Many  left  a  lot  to 
be  desired. 

The  FCC  released  the 
questions  to  the  public  in 
various  PR  bulletins  Many 
amateurs  not  familiar  with 
the  volunteer  examining 
program  were  shocked  to 
learn  that  the  actual  ques- 
tions were  now  publicly 
available  from  the  Commis- 
sion. Only  the  questions  and 
not  the  answers  were  re- 
leased. Many  questions  had 
more  than  one  right  answer 
We  filed  a  Freedom  of  Infor- 
mation Act  request  with  the 
FCC  for  the  answers.  This 
was  approved  and  I  sent  the 
FCC  s  contract  copying  ser- 
vice to  the  Personal  Radio 
Branch  in  Washington  DC  to 
get  them.  We  later  forward- 
ed the  answers  to  all  known 
amateur-radio  operator  li- 
cense-preparation material 
publishers. 

The  ARRL  went  on  record 
as  stating  that  in  their  opin- 
ion, not  only  the  questions, 
but  the  multiple-choice  an- 
swer and  distractors  (wrong 
answers)  should  be  part  of 
the  question  pool  as  well 
The  FCC  said  that  any  ama- 
teur that  memorizes  all 
questions  in  the  pool  would 
have  to  have  knowledge  of 
the  subject  since  the  num- 
ber of  questions  was  so  vast 
(see  Fig  2), 

The  Advanced  questions 
were  due  for  revision  in  Feb- 
ruary and  may  have  been  al- 
ready revised  by  the  time 
you  read  this.  Our  under- 
standing is  that  very  few 
questions  will  be  changed, 
however.  The  FCC  revises 
the  question  pools  once  a 


License 

Written 

Question 

FCC 

Current 

Questions 

Class 

Element 

Pool 

Bulletin 

Version 

Reviewed 

Novice 

Element  2 

200  questions 

PR-1Q35A 

August,  1934 

July  1 

Technician/ 

Element  3 

500  questions 

PFHQ35B 

November,  1984 

October  1 

General 

Advanced 

Element  4A 

500  questions 

PFM035C 

April.  1964 

January  1 

Extra 

Element  4B 

400  questions 

PR-1036D 

April,  1984 

April  1 

Fig.  2.   The  FCC  question  pooi 


year  on  a  staggered  quarter- 
ly basis.  Volunteer  examin- 
ers submit  their  recommen- 
dations for  question  changes, 
deletions,  and  additions,  ac- 
cording to  the  schedule  in 
Fig,  2,  to  their  VECs,  who  in 
turn  forward  them  to  the 
FCC 

On  June  27,  1984,  the 
ARRL  applied  for  VEC  status 
in  all  regions  to  take  effect 
upon  implementation  of  ex- 
pense reimbursement.  It 
was  the  first  instance  that  a 
license-preparation  material 
publisher  had  applied  to  co- 
ordinate tests.  As  a  prerequi- 
site to  the  ARRL  becoming  a 
VEC  in  all  regions,  the 
League  was  required  to  re- 
lease their  multiple-choice 
questions  to  the  public  and 
place  them  in  the  public  do- 
main so  as  not  to  gain  a  pub- 
lishing  advantage.  The 
League  sent  therr  multiple- 
choice  questions  and  an- 
swers to  all  other  VECs  and 
known  license-preparation 
publishers.  They  were  ad- 
vised that  they  could  repub- 
lish them  if  they  wished,  At 
least  two  of  them  did  (West 
Radio  School  and  AM  ECO) 
and  more  are  sure  to.  The 
ARRL  was  approved  as  a  na- 
tional VEC  on  July  21st. 

License-Preparation 

Materials 

Widespread  availability 
of  adequate  testing  and  li- 
cense-preparation materials 
must  occur  if  volunteer  test- 
ing in  the  Amateur  Radio 
Service  is  to  succeed.  We 
have  approved  the  tests  of 
the  West  Radio  School  (Cor- 
don West  WB6NOA,  2414 
College  Drive,  Costa  Mesa 
CA  92626;  (71 4>549-5000)  for 
use  by  our  VEs.  Gordon  has 
ten  different  versions  of 
every  written  and  code  test. 
We  merely  advise  VEs 
which  versions  should  be  ad- 
ministered. In  the  interest  of 
making  volunteer  amateur 
testing  more  readily  avail- 
able. Gordon  has  reduced 
the  price  of  his  testing  series 
to  only  $10.00  for  all  of  his 
testing  materials. 

The  West  Radio  School 
VE  Test  Set  contains  ten  dif 
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Kantronics  Quality  at  aKfiockou£  Price 


The  new  Kantronics 
Challenger  makes  you  the 
winner  with  superior 
performance  at  a  knockout  price* 
The  Challenger  terminal  unit  is 
designed  for  RTTY/  ASCII/ 
AMTOR  operation  with  any  of 
the  Kantronics  software 
programs.  Compare  our 
specifications  with  the 
competition,  then  check  the 
price. 

Challenger's  four  pole 
switched  capacitance  filter  gives 
sensitivity  and  selectivity  found 
in  units  costing  much  more.  And 
with  only  SmvRMS  of  audio 
required  to  drive  Challenger,  you 
can  really  chase  the  weak 
signals.  With  features  like  Scope 
Outputs,  Direct  FSK  or  Crystal 
Controlled  APSK.  and  an 
Extruded  Aluminum  Case,  you 
know  this  is  Kantronics  quality* 


$99. 95 

If  you  really  want  to  work 
RTTY /  ASCI  1/  AMTOR  without 

breaking  the  budget,  get 
Challenger  and  a  Kantronics 
software  program.  Kantronics 
currently  offers  programs  for 
Apple,  Atari,  TRS-80C,  VIC-20. 
TI-99,  and  Commodore  64 
computers. 

Kantronics  Software 

Hamsoft  —  Send /Receive  CW, 
RTTY,  ASCII  *  Split  Screen 
Display  *  Message  Ports  *  Type- 
Ahead  Buffer  *  Printer 
compatibility. 

Ham  text  —  Includes  all  features 
of  Hamsoft  plus  Text 

Specifications 


Editing*  Receive  Message 
Storage  *  Variable  Buffer 
sizes  *  Diddle  *  Word 
Wraparound  *Time  and  Text 

Transmission, 

Ham  soft /Amtor  —  Includes  all 
features  of  Hamsoft  plus 
communication  in  all  three 
modes  of  AMTOR. 

Amtorsoft  —  Includes  all  the 
features  of  Hanxtext  but  is  for  use 
with  AMTOR  ONLY.  The  Apple 
program  is  available  only  as  a 
Hamtext/ Amtorsoft 
combination. 

Supertap  —  Receive  Only  CW, 
RTTY,  ASCII,  AMTOR  *  Decode 
inverted,  bit  inverted,  and 
unusual  bit  order  *  Multiple  line 
display  *  "SCOPE    feature  for 
baud  rate  measure. 


Input  Filter  —  Four  pole  Switched  Capacitance  Filter 
with  170H2  Shift  RTTY  bandwidth  of  260H2  nominal. 
Copies  any  shift 

Audio  Input  —  Minimum  level  SmvRMS.  Input 
impedance  is  600  ohms  unbalanced.  Accepts  baudot  or 
ASCII  code  up  to  300  baud.  Max  input  level  is  12VRMS. 

AFSK  Output  —  Crystal  controlled.  Mark-2125Hzi  Space* 
2295Hz  (170  shift).  Level  lOOmvpp  (35mvRMS)  standard. 
Optional  SOQmvpp  {175mvRMSK  Output  impedance  600 
ohm  unbalanced* 

FSK  Output  —  Open  Collector  +40  VDC  Max.  Polarity  can 
be  reversed. 

Scope  Output  —  10K  ohm  output  impedance. 


PTT  Output  —  Open  Collector  -40  VDC  Max. 

Computer  Connection  —  TTL  Compatible.  Inputs  also 
RS23S  level  compatible. 

Power  Requirements  —  11  to  15  VDC  (1SVDC  nominal  j 
75ma 

Construction  —  Precision  Extruded  Aluminum  Alloy 
Case 

Dimensions  —  1.9"H  x  5.9"W  x  7"D 
Weight  —  IV4  lbs. 


t  Kantronics 

1202  E-  23rd  Street 
Lawrence,  Kansas  66044 


ferent  versions  of  the  Ele- 
ment 3,  Element  4A,  and  Ele- 
ment 4B  written  examina- 
tions and  ten  versions  each 
of  the  S-wpmr  13-wpm,  and 
20-wpm  code  tests  on  three 
cassette  tapes.  You  can 
photocopy  as  many  blank 
test  sheets  as  you  need  once 
we  tell  you  which  one  to  ad- 
minister. The  code  tests  are 
excellent  You  don't  have  to 
say  a  thing.  All  of  the  testing 
instructions— even  a  prac- 
tice copying  session  — is  right 
on  the  tape.  The  test  set  in- 
cludes all  of  the  answer 
sheets  for  the  VE  team  The 
$10.00  price  is  actually  un- 
der his  cost  but  he  wants  this 
as  his  contribution  to  the 
volunteer  testing  program 

Once  the  test  questions 
and  answers  are  known,  the 
pass  rate  should  dramatical- 
ly increase,  Cordon  West 
owner  of  the  West  Radio 
School,  is  a  nationally  rec- 
ognized writer  and  educa- 
tor. He  teaches  his  ham 
classes  based  on  the  actual 
questions  in  the  pool  While 
the  VE  program  is  currently 
averaging  a  48%  success 
rate  nationally,  a  recent 
West  graduating  class  had 
an  87%  pass  rate,  (172  stu- 
dents out  of  197  adminis- 
tered Element  3  passed!) 
Clubs  that  plan  license  up- 
grade classes  would  do  well 
to  use  West  Radio  Schools 
manuals,  which  are  based 
on  the  VE  question  pools. 

Actually,  we  will  approve 
any  credible  amateur-radio 
operator  tests  for  use  in  our 
VE  program.  Effective  Janu- 
ary 12,  1987,  the  volunteer 
examiner  as  well  as  the  VEC 
may  select  the  test  ques- 
tions/answers and  design  the 
examinations. 

Marty  Schwartz  KB2LO 
of  AMECO  is  in  the  process 
of  releasing  revised  test 
manuals  which  not  only 
have  the  approved  ques- 
tions, but  also  multiple- 
choice  questions,  answers, 
and  distractors  to  be  used 
for  testing  AMECO's  tests, 
like  those  of  West  Radio, 
use  the  ARRL  multiple- 
choice  questions.  Dick  Bash 
also   advises    he   will    have 


testing  materials  available 
eventually.  A  serious  prob- 
lem facing  ham-license- 
preparation  publishers  is 
that  test  questions  are  some- 
times changed,  making  pre* 
vious  manuals  and  tests  ob- 
solete. 

The  Paperwork 

No  one  likes  paperwork, 
least  of  all  us.  We  keep  it  to 
an  absolute  minimum.  If  the 
FCC  doesn't  require  it,  we 
don't.  And  there  isn't  much 
that  is  required.  We  basical- 
ly only  have  four  forms: 

The  FCC  Form  610(Applh 
cation  for  Amateur  Radio 
Station  and/or  Operator  Li- 
cense) is,  by  far,  the  most  im- 
portant The  other  required 
forms  are  the  Certificate  of 
Successful  Completion  of 
Examination,  the  Manifest 
of  Applicants,  and  the  Ex- 
amination Test  Report. 

Only  the  current  version 
(June,  1984)  of  Form  610  is 
suitable  for  the  volunteer 
testing  program  and  it  is 
very  important  that  it  be 
properly  filled  out  Our  in- 
structions to  the  VE  team 
cover  this  Defective  appli- 
cations cause  delays  and  un- 
believable time-consuming 
work  and  expense  for  us. 

We  issue  every  volunteer 
examiner  an  accreditation 
card  and  a  distinctive  ac- 
creditation   number.    The 

Manifest  of  Applicants  mere- 
ly lists  the  examinees  that 
were  tested  and  their  pass/ 
fail  results  by  license  class. 
The  Examination  Test  Re- 
port reports  the  number  of 
applicants  that  upgraded  (or 
failed  to  upgrade)  and  the 
pass/fail  results  for  each  ele- 
ment administered  in  the  ex- 
amination session. 

A  Certificate  of  Success- 
ful Completion  of  Examina- 
tion has  a  dual  purpose.  It  is 
issued  to  each  candidate 
who  scores  a  passing  grade 
When  the  applicant  passes  a 
required  telegraphy  exami- 
nation for  a  higher  class  op- 
erator license  but  fails  the 
required  written  examina- 
tion, it  serves  as  evidence 
for  credit  for  the  telegraphy 
examination    at    a    subse- 


quent examination  session 
held  within  365  days  of  the 
date  of  issue. 

When  the  candidate  al- 
ready has  an  FCC-issued  am* 
ateur-radio  license  and 
scores  a  passing  grade  on  all 
examination  elements  re- 
quired for  a  higher  class  op- 
erator license,  it  serves  as 
evidence  that  the  candidate 
is  authorized  to  operate  on  a 
temporary  basis  with  the 
rights  and  privileges  of  the 
higher  operating  class  up  to 
365  days. 

Universal  "identifiers"  are 
temporarily  appended  to  an 
applicant's  callsign  after  he 
upgrades  while  awaiting  re- 
ceipt of  his  new  license  from 
the  FCC.  This  is  so  the  appli- 
cant may  immediately  begin 
using  newly  obtained  privi- 
leges. On  CW,  the  applicant 
signs  his  callsign  followed 
by  the  slant  bar  (/)  and  the 
designator.  On  voice,  the 
word  "temporary"  followed 
by  the  identifier  is  used.  The 
temporary  identifiers  are; 

KT— Technician 
AC— General 
AA— Advanced 
A  E  — Extra 

Temporary  operating  au- 
thority—the so-called  "in- 
stant-upgrade" privileges  — 
has  been  extended  from  90 
days  to  one  year  to  coincide 
with  the  terms  of  a  code 
credit  certificate. 

The  VE  must  return  the 
paperwork  to  the  VEC  with- 
in ten  days  of  test  adminis- 
tration, and  the  VEC  must,  in 
turn,  return  it  to  the  FCCs 
Gettysburg,  Pennsylvania,  h 
censing  facility  The  paper- 
work  consists  of  the  com- 
pleted FCC  Form  610,  a 
photocopy  of  the  applicant's 
license,  and  their  answer 
sheets,  (Only  the  answer 
sheets.  It  is  not  necessary  to 
return  the  test  itself  to  the 
VEC) 

Where's  the  Nearest  Exam? 

We  get  several  inquiries 
weekly  from  amateurs  that 
would  like  to  upgrade  and 
want  to  know  where  we  are 
coordinating  amateur-radio 
operator  examinations  near- 
by. While  we  have  dozens  of 


examination  sessions  sched- 
uled, our  area  of  VEC  juris- 
diction is  worldwide.  Fre- 
quently, we  have  to  advise 
the  applicant  to  contact  our 
nearest  volunteer  examiner 
If  an  accredited  VE  is  not 
nearby,  we  ask  the  applicant 
to  locate  the  closest  ama- 
teur-radio club  or  Extra-class 
amateur  and  have  them  get 
in  touch  with  us  so  that  we 
can  possibly  schedule  a  test- 
ing session.  For  those  of  you 
who  want  to  upgrade,  we 
suggest  that  approach.  There 
really  is  not  examination 
shortage,  merely  a  shortage 
of  volunteers  to  administer 
them, 

Be  the  Testing  Authority 
in  Your  Area 

Amateur-radio  operators 
have  always  volunteered 
their  services  in  time  of 
need.  Now  it  is  time  to  help 
ourselves.  Volunteer  exam- 
iners will  have  a  profound 
influence  on  the  "health"  of 
the  Amateur  Radio  Service 
There  was  no  growth  in  the 
service  last  year— about  a 
third  less  amateurs  upgrad- 
ed. Growth  is  important  to 
our  future.  .  and  our  coun- 
try's future 

The  VE  plays  an  impor- 
tant role  in  maintaining  the 
integrity  of  the  volunteer  ex- 
aminer program  Amateur 
radio  can  only  be  as  good  as 
its  operators,  and  it  is  the  VE 
that  largely  determines  who 
they  will  be.  VEs  also  bear 
an  important  public  rela- 
tions burden  They  are  ex- 
pected to  be  the  amateur 
testing  and  licensing  expert 
in  their  area* 

If  you  are  an  Extra-class 
amateur-radio  operator  and 
would  like  to  participate  in 
the  volunteer  examiner  pro- 
gram, just  send  us  a  photo- 
copy  of  your  license  and  the 
required  signed  statement 
and  we  will  set  you  up  in  the 
amateur  testing  business  at 
once.  Send  to:  W5YIA/EC 
PO  Box  10101,  Dallas  TX 
75207.  Many  VEs  give  tests 
on  a  monthly  basis— some 
before  each  club  meeting. 
If s  really  quite  easy!  Let  us 
hear  from  you.B 
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ONE  ANTENNA  .3  TO  70  MHZ, 
VSWR  1.5:1  OR  LESS 

UNEXCELLED  FOR  "FREQUENCY  HOPPING" 


*  NO  MOVING  PARTS  ! 

*  5  YEAR  WARRANTY  ! 

*  INSTANT  MATCHING  ! 

*  50  OHM  INPUT  ! 

*  LOW  NOISE  ! 

*  DIPOLE  ! 

*  MARINE  ! 

*  AMATEUR  ! 


*  100%  SOLID  STATE  ! 

*  NO  CONTROL  LEADS  ! 

*  LIGHTWEIGHT  ! 

*  HIGH  EFFICIENCY  ! 

*  200  TO  2KW.  P.E.P.  ! 

*  LONG  WIRE  ! 

*  MILITARY  ! 

*  AVIONICS  ! 


•  MADE  IN  AMERICA,  BY  AMERICANS.  • 

Over  2,000  Satisfied  Users 
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NEW  R.F.  GROUNDLESS  LONG  WIRE  MODELS 

NOW  AVAILABLE" 

CONTACT 

MAGNUM  DISTRIBUTORS  INC. 

1831  South  Dixie  Highway,  Pompano  Beach,  Florida  33060 
-**         305-785-2002  •  Telex  514365  (English  FTL) 
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David  Rich 
Route  I  Box  9 
York  NE  68467 


The  Incredible  Digiohm 

How  to  put  ten  million  resistors  in  the  palm  of  your  hand? 

Build  the  ultimate  substitution  box. 


Did  you  ever  notice  how 
complicated  your  life 
is  becoming?  Back  in  the 
good  old  days,  resistors 
with  a  20%  tolerance  rating 
were  basic  in  all  electronic 
circuitry.  Through  the  years 
we  have  "progressed/' 
through  the  20%  to  10%  to 
5%  to  1%  tolerance  resis- 
tors. Granted  there  are 
many  circuits  where  the 
20%  resistors  are  still  used 
quite  extensively,  but  as  we 
strive  for  higher  precision, 
lower  noise,  higher  speed, 
lower  cost,  etc.,  we  are  see- 
ing an  increasing  use  of  1  % 
resistors. 

A  listing  of  standard  1% 
resistor  values  for  values 
from  ten  to  one  million 
Ohms  contains  over  480  dif- 
ferent resistor  values.   Not 


only  do  you  have  to  pur- 
chase a  ridiculous  number 
of  resistors,  but  you  must 
also  keep  them  sorted. 
Have  you  ever  tried  to  read 
the  color  code  on  a  1%, 
Vi-W  resistor?  Next  to  im- 
possible! If  you  can  read 
five  color  bands  on  a 
resistor  that  is  only  V4" 
long,  you're  in  the  wrong 
hobby,  you  should  be  a 
stamp  collector.  What's  the 
answer  to  this  problem? 
Read  on. 

Digiohm,  the  portable  re- 
sistance box,  was  designed 
to  make  life  simple  again. 
Digiohm  is  capable  of  any 
of  ten  million  resistance  val- 
ues from  0  to  9,999,999 
Ohms,  Digiohm  uses  a  lever- 
operated  switch  to  dial  in 
any  resistance  vatue.   Each 


of  the  seven  switch  sections 
has  ten  positions  labeled  0 
to  9.  With  the  proper  con- 
nection of  63  resistors  to  the 
switch,  any  of  the  ten  mil- 
lion resistance  values  can  be 
selected  in  a  matter  of 
seconds  just  by  dialing  in 
the  value  needed.  For  less 
than  $20,00  and  some  junk- 
box  parts  (and  a  little  time), 
you  can  build  Digiohm. 

Digiohm's  theory  of  oper- 
ation is  simple:  When  resis- 
tors are  connected  in  series, 
the  total  resistance  equals 
the  sum  of  the  individual  re- 
sistances. Fig.  1  shows  the 
schematic  diagram  of  Digi- 
ohm. As  you  can  see,  there 
are  seven  identical  decade 
OQ-position)  switch  sections. 
Each  switch  section  con- 
tains   nine    resistors.    The 
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switch  section  on  the  right 
(ones-unit  switch)  contains 
nine  1-Ohm  resistors.  When 
the  switch  is  placed  in  the 
zero  position,  current  flows 
directly  through  the  switch 
without  passing  through  any 
of  the  1-Ohm  resistors,  and 
thus  the  resistance  of  the 
first  switch  section  would  be 
zero  Ohms, 

When  the  right  switch  is 
placed  on  any  value  1 
through  9,  the  correspond- 
ing number  of  1-Ohm  resis- 
tors are  switched  into  the 
circuit  to  provide  the  appro- 
priate resistance  value, 

The  switch  section  sec- 
ond from  the  right  is  called 
the  tens-unit  switch.  The 
tens-unit  switch  has  nine 
10-Ohm  resistors  connected 
in  series  and  is  capable  of 
the  following  resistances:  0, 
10,  20,  30,  40,  50,  60,  70,  80, 
and  90  Ohms,  The  other  five 
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Fig.  1.  Schematic. 
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Fig.  2.  Truth  table. 


switches  are  similar.  Each 
consists  of  nine  resistors 
connected  in  series.  See 
Fig.  1 . 

Before  construction  can 
begin,  it  will  be  necessary  to 
purchase  or  locate  the 
switch  assembly,  resistors, 
binding  posts,  and  box.  The 
binding  posts  and  box  are 
not  critical  and  can  be  pur- 
chased locally  if  you  do  not 
have  them  in  your  junk  box. 
The  resistors  are  all  Vk  Watt, 
1  %  tolerance  except  for  the 
1-Ohm  resistors,  which  are 
5%  tolerance.  I  used  5%  for 
the  10hm  resistors  because 
I  had  difficulty  purchasing 
1-Ohm  resistors  with  a  1% 
tolerance  rating  at  a  reason- 
able  price  Nine  resistors  of 
each  of  the  values  shown  in 
the  parts  list  are  required; 
however,  for  the  small  extra 
cost,  it  is  recommended  that 
ten  resistors  of  each  value 
be  purchased.  The  extra 
resistor  may  be  necessary 
to  replace  a  resistor  which 
was  damaged  during  con- 
struction. 

The    switch    assembly    is 

the  most  critical  part  of  Digi- 
ohm.  The  basic  switch  sec- 
tion is  a  single-pole  ten-posh 
tion  switch  with  the  num- 
bers 0  through  9  indicated. 
Fig.  2  shows  the  truth  table 
for  the  switch.  The  switch 
assembly  used  to  build  Digi- 
ohm  is  a  Digitran  model 
28531-7.  This  switch  assen> 
bly  is  available  from  Elec- 
tronic Design  and  Sales,  as 
shown  in  the  parts  list  The 


model  28531-7  switch  as- 
sembly is  similar  to  a  thumb- 
wheel switch  except  that  it 
has  miniature  levers  which 
are  used  to  operate  the 
switch.  The  lever-operated 
switch  has  a  couple  of  bene- 
fits over  a  thumbwheel 
switch.  First,  the  switch  can 
be  reset  to  zero  with  a 
sweep  of  the  hand,  permit- 
ting instant  reset.  Second, 
the  lever  operation  permits 
rapid  switch  setting  when 
compared  to  the  standard 
thumbwheel  switch.  Al- 
though I  have  discussed  the 
thumbwheel-type  switch, 
any  ten-position  switch  can 
be  used  as  long  as  it  match- 
es the  truth  table  shown  in 
Fig.  2. 

If  you  purchase  the 
switch  assembly  from  Elec 
tronic  Design  and  Sales,  it  is 
likely  that  it  will  appear  as  in 
Photo  A.  The  switch  assem- 
bly was  originally  planned 
to  be  installed  in  medical 
equipment  before  being 
purchased  as  surplus  equip- 
ment. As  Digiohm  does  not 
use  multiplexer  circuitry  in 
conjunction  with  the  de- 
cade switch,  tt  will  be  neces- 
sary to  remove  the  bus  wir- 
ing. This  can  be  done  by  cut- 
ting the  wires  between 
switch  sections  and  using  a 
soldering  iron  and  needle- 
nose  pliers  to  remove  the 
short  wire  segments.  It  is  a 
good  idea  to  pull  the  short 
wire  segments  from  the  side 
opposite  the  conductor  so 
that  the  conductor  is  not  ac- 
cidentally pulled  from   the 
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Fig.  3.  Back  view  of  the  switch  assembly  showing  resistor 
layout  and  connection. 
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Fig.  4,  Cutout  dimensions. 


board.  After  the  wires  have 
been  removed,  it  will  be 
necessary  to  remove  the  ex- 
cess solder  from  the  holes. 

After  the  switch  has  been 
prepared,  the  resistors  can 
be  inserted  and  soldered  to 
the  switch.  Fig.  3  shows  the 
resistor  connection.  During 
construction    you    will    dis- 
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Fig.  5.  Digiohm  can  be  used 
as  Rs  in  a  Wheatstone-bridge 
circuit 


Photo  A.  Switch  assembly  with  bus  wiring 


Photo  B.  Switch  assembly  with  resistors  and  wiring  installed. 
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HI-TECH     MODULES 

DIGITAL      FREQUENCY      SYNTHESIZER 
PHASE    LOCK    LOOP    HFO 
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H  BUFFER/ 
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THE    DFS-1    CAN  BE  USED    AS  THE   HEART    OF    A    HF    SYNTHESIZED 
TRANSCEIVER  DESIGN  OR  AS  A  SECOND  VFOFOR  EXISTING  RIGS 

FEATURES: 

1)  5,0    TO    5.5  MHz   TUNING    RANGE 

2)  100  Hz    STEPS 

3)  STO    BUS    PLUG  BOARD    FORMAT 
(  6  x  4,$,  $&  PIN  EDGE  FINGERS  ) 

4)  3.0  Vp-p  OUTPUT  INTO  A  50  OHM  LOAD 

MODEL  DFS-l 

WIRED  &  TESTED     $  98*00 

ADD  $  3,00  P&H 

NYS  ADDRESSES  ADD  7.5% 

OTHER  MODULES  AVAILABLE       CALL  OR  WRITE; 
Electronic  Systems  Consultants.  Inc. 
P.O.  Box    1105,  Smilhiown.  R.T-    1  17ST         (516)  361-8142 


cover  why  Vi-Watt  resistors 

were  specified:  Vi-Watt  re- 
sistors fit  quite  nicely, 
whereas  Vi-Watt  resistors 
would  have  been  more  diffi- 
cult to  install.  Some  care 
should  be  taken  when  bend- 
ing the  resistor  leads,  as  they 
can  break  from  the  resistor 
body. 
After  you    have   finished 


soldering    the    63    resistors, 

you'll  be  ready  for  a  change. 
The  next  step  is  to  cut  out 
the  front  panel  for  the 
mounting  of  the  switch  as- 
sembly and  the  binding 
posts.  Fig.  4  shows  the  cut- 
out dimensions.  Layout  is 
not  critical.  Before  drilling 
holes  for  the  binding  posts, 
check  their  diameter. 


The  next  step  is  to  mount 

the  switch  assembly  and  the 
binding  posts.  After  you 
have  mounted  the  switch  as- 
sembly and  binding  posts, 
you  will  need  to  solder  the 
two  wires  as  shown  in  Pho- 
to B 

You    are    now    ready    to 

check  out  Digiohm.  Con- 
nect an  ohmmeter  to  the 
binding  posts  and  set  the 
ohmmeter  to  the  lowest  re- 
sistance range.  With  all  the 
switches  on  Digiohm  set  to 
zero,  the  ohmmeter  should 
read  zero  Ohms,  Next  move 
the  rightmost  switch  [ones- 
unit  switch)  through  every 
position  while  watching  the 
ohmmeter  reading  The  ohm* 
meter  should  correspond  to 
the  value  set  on  Digiohm. 
After  you  have  checked  out 
the  ones-unit  switch,  return 
it  to  zero  and  check  the  re- 
maining switches  in  a  similar 
manner.  It  will  be  necessary 
to  set  the  ohmmeter  to  the 
appropriate  range  and  zero 
it  before  checking  each 
section. 

If  you  run  across  a  prob- 
lem, it  will  most  likely  be  a 
poor  solder  joint  or  the  in- 
stallation of  a  resistor  with 
the  wrong  value.  By  using 
the  above  checkout,  you 
should  be  able  to  locate  the 


problem  without  much  diffi- 
culty. 

After  you  have  complet- 
ed the  checkout  and  have 
made  any  required  correc- 
tions,  the  front  panel  can  be 
mounted  I  used  !4 n  rubon 
vinyl  letters  to  write  the 
word  Digiohm  on  the  front 
panel.  Photo  C  shows  the 
finished  product 

In  addition  to  using  it  as  a 
resistance  substitution  box, 
Digiohm  can  be  used  as  Rs 
in  the  Wheatstone  bridge 
shown  in  Fig.  5* 

Whenever  using  Digiohm, 
you  must  be  aware  of  its 
electrical  specifications. 
Since  V£-Watt  resistors  are 
used,  care  must  be  taken  not 
to  exceed  their  rating.  The 
Digitran  model  28531-7 
switch  is  rated  for  maximum 
switching  of  28  volts  ac  or 
dc  and  50  milliamps  of  resis- 
tive current.  In  the  non- 
switching  mode,  the  switch 
is  rated  at  1  Amp.  The  switch 
has  a  dielectric  rating  of  500 
volts  rms.  These  ratings  are 
typical  for  thumbwheel- 
type  switches. 

If  you  build  the  Digiohm, 

you  will  find  that  it  is  a  wel- 
come addition  to  any  hob- 
byist's bench.  Good  luck 
and  happy  switching.  ■ 


Parts  Lis! 

All  resistors  are  V*  Watt 
R1  -RIO    1  Ohm,  5% 

10  Ohms.  1% 

100  Ohms,  1% 

1000  Ohms,  1% 

10,000  Ohms,  1% 

100,000  Ohms,  1% 

1t0O0,000Otimsr1% 
Note:  Only  nine  resistors  of  each  value  are  required  for  the  proj- 
ect (see  text). 


R11-R20 

R21-R30 
R31-R40 
R41-R50 
R51-R60 
R61-R70 


J 1-J2— binding  posts,  Radio  Shack  #274*662  or  equivalent 

S1 —switch  assembly,  ten  position,  seven  sections.  Digitran 
switch  model  28531-7  or  equivalent  (see  text) 

Box— Radio  Shack  #270627  or  equivalent  size,  6%  *  x  3  V*  *  x 
2" 

The  following  is  available  from  Electronic  Design  and  Sates, 
TO  Box  502,  Columbus  NE  68601;  Digitran  model  2853V7— 
$13,00,  ten  resistors  of  each  value — $4.00,  complete  Digiohm 
assembled— $59.95;  Nebraska  residents  add  3Vi%  sales  tax. 
Please  include  $2.50  for  postage  and  handling. 


Photo  C  The  finished  product. 
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NAMPA  SATELLITE  SYSTEMS,  >nc 

TWO  LOCATIONS 


^138 


1- 


312  12th  Ave.  So.  6012  W.  34th  St. 

Nampa,  Idaho  83651  Houston,  Texas  77092 

(208)  466-6727  (713)  957-5140 

800-654-0795        1-800-521-8300 

For  Service  ONLY  (208)  467-3204 


NEW  LOW,  LOW  PRICES! 


100%  NATIONAL  FINANCING  AVAILABLE  THROUGH  NAMPA  SATELLITE 

FOR  MORE  INFORMATION  CALL  208-466-6727 

EACH  OF  THE  FOLLOWING  SYSTEMS  CONSIST  OF:  Receiver,  100°  LNA,  LNB,  or  LNC,  Wilson  MD-9  Dish, 
100  Ft.  Cable  Pack,  LNA  Cover,  Polarmatlc  I  Feed horn,  NSS  Dish  Drive,  All  Connectors  &  Instructions. 


Wilson  YM1000  System  $1433 


Wilson  YM400  System   $1242 


mixmn 


sn^Bi 


#-..  .^s=~ 


H 


©      ft 


Drake  ESR  240  System  $1  542 

Drake  ESR  324  System  $1 392 

Luxor  Mark  II  System  $1 908 

Maspro  SRS  System  $1  692 

Dexcel  1300-01  System  $1543 
Dexcel  1200-01  System  $1293 

Dexcel  900-01  System    $1 1  78 


Uniden  UST  1000  Sys.  $1 322 


Uniden  UST  3000  Sys.  $1472 


^= 


/fin  tun  mil  urn  um  ivvw 
ft     06cl 


00  0"=: 


Boman  SR1500  System  $1233 
STS  MBS-SR  System  $  1  5 1 2 
M/A  Com  H1  System  $2082 
M/A  Com  T1  System     $  1  982 

Toki  TR  11  OS  System  $1  333 
Toki  TR  220  System  $1 462 
Boman  SR2500  System  $2233 
Fansat  3500  System      $  1  440 


OPTIONS 


PM9' Dish $  60 

PM  10' Dish $140 

ProdelinlO' Dish $400 

Ranger  11 '  Mesh  Dish $300 

Magnum  12'  Dish $400 

f  See  Lisr  Of  Advertisers  on  page  90 


with  system 

85°  LNA 

NSS  Memory  Tracker 

MTI  2100 

MTI4100 


K-PII  +  llll-frtfl-i-l-l-Ja 


**  +  ■**"■**♦«♦*  +  **  ■ 


.$80 
..$100 
,.$225 
.    $345 

Houston  Tracker  IV $325 

Houston  Tracker  IV  + $425 
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Robin  Rumbott  WA4TEM 
1134  Glade  Hill  Drive 
Knoxvilte  TN  37919 


Speech!  Speech! 

Here's  a  talking  repeater  controller  that  you  can  build  in  no  time 
at  all.  It  gives  a  whole  new  meaning  to  the  word  "vox"l 


This  project  began  as  a 
voice  identifier  for  one 

of  our  local  repeaters.  We 
wanted  the  ability  to  have 
several  voice  ID  messages 
given  at  proper  times  during 
repeater  operation. 

After  the  ID  software  had 
been  written,  I  noticed  that 
only  a  little  additional  hard- 
ware and  software  would  be 


needed    to    completely    re- 
place   the    repeater    timer 


^  nr  p4    T 


fto 


m 


Fig.  1.  Microprocessor  repeater  interface  and  identifier. 
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board  in  the  all-Motorola  re- 
peater. I  added  what  was 
needed  to  fully  implement 
the  repeater  timer  and 
squelch-tail  timer  functions, 
and  the  circuit  ended  up 
with  the  following  features: 

1)  Voice  ID  with  up  to  15 
switch-selectable  messages 
Each  message  can  be  indi- 
vidually selected  or  the  mes- 
sages will  automatically  cy- 
cle through,  giving  a  dif- 
ferent ID  each  ID  period. 

2)  ID  interval  set  in  soft- 
ware, Ours  is  set  to  9  min- 
utes 45  seconds,  but  the  pe- 
riod can  be  set  to  any  length 
up  to  255  seconds  in  1 -sec- 
ond increments. 

3)  Repeater  timeout  tim- 
er, Time-out  time  set  in  soft- 
ware. We  set  ours  to  2  min- 
utes, but  any  length  up  to 
255  minutes  may  be  speci- 
fied in  1 -second  increments, 

4)  Time-out  messages. 
Ours  says  "Time  out  is  near'' 
at  15  seconds  before  time 
out  Then  at  2  seconds  be- 


fore time  out,  it  says  "Over 
and  out!"  Times  and  mes- 
sages may  be  changed  in 
software. 

5)  Adjustable  hang  timer 
DIP  switches  allow  selection 
of  hang  times  in  0.5-second 
increments  from  0  to  7.5 
seconds 

6)  Courtesy  beep  at  the 
end  of  the  hang  time. 

7)  Independent  disable 
lines  brought  out  for  all 
functions, 

8)  Single-supply  +12-volt 
operation. 

The  Circuit 

The  circuit  shown  in  Fig.  1 
is  built  around  just  two  ma- 
jor components,  the  Intel 
8748  microprocessor  and 
the  National  Digitalker  chip 
set.  The  microprocessor 
handles  all  the  timing  and 
message-storage  jobs  while 
the  Digitalker  does  the  actu- 
al voice  synthesis. 

The  Digitalker  chip  set 
contains  a  voice-syntfiesizer 


chip,  the  MM55104,  and  two 
speech  ROMS  which  con* 
tain  the  data  necessary  to 
generate  143  different 
words  and  phrases.  A  word 
list  showing  the  words  avail- 
able in  the  basic  chip  set  is 
shown  in  Fig.  2,  Two  op 
amps  are  connected  to  the 
output  of  the  voice  synthe- 
sizer to  provide  for  speech 
filtering  and  audio  amplifi- 
cation to  speaker-level 
audio.  Since  speech  is  digi- 
tally constructed  in  the  Digi- 
talker, the  output  needs  to 
be  low-pass  filtered  to  re- 
move extraneous  digital 
noise  and  high-frequency 
by-products.  This  filtering 
helps  the  speech  to  sound 
more  natural  Without  it,  the 
speech  tends  to  sound  some- 
what garbled. 

The  8748  microprocessor 
has  attached  to  it  three  sets 
of  DIP  switches.  The  first 
set,  S1-S4,  is  used  to  select 

the  ID  message  to  be  sent 
at  ID  time  The  second  set 


S5-S8,  is  used  to  select  the 
hang-time  length,  The  last 
set,  59-S13,  is  used  for  func- 
tion controls.  The  micro  has 
internal  pull-up  resistors  for 
most  of  the  lines  going  to 
the  switches,  so  only  one 
line,  pin  39,  needs  external 
pull-up,  provided  by  resistor 
R1.  All  lines  going  to  the  mi- 
cro are  TTL-compatible,  so 
standard  negative-true  logic 
was  adopted.  That  is,  ground- 
ing a  line  causes  its  function 
to  occur. 

The  function  lines  out  of 
the  processor  allow  you  to 
control  what  it  does.  The 
COR  line  is  the  most  impor- 
tant. It  connects,  with  prop- 
er interface,  to  your  re- 
peater receiver.  Bringing  it 
low  triggers  all  functions 
done  by  this  circuit  The  ID 
ON  line  enables  you  to  have 
the  micro  continuously  send 
the  ID  message  you  have  se- 
lected   with    DIP    switches 

Sl-54.  The  ID  DISABLE  line 
prevents    ID    generation 


Word 


Hex  Address 


THIS  IS  DIGITALKER 

ONE 

TWO 

THREE 

FOUR 

FIVE 

SIX 

SEVEN 

EIGHT 

NINE 

TEN 

ELEVEN 

TWELVE 

THIRTEEN 

FOURTEEN 

FIFTEEN 

SIXTEEN 

SEVENTEEN 

EIGHTEEN 

NINETEEN 

TWENTY 

THIRTY 

FORTY 

FIFTY 

SIXTY 

SEVENTY 

EIGHTY 

NINETY 

HUNDRED 

THOUSAND 

MILLION 

ZERO 

A 
B 
C 


00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

0A 

0B 

0C 

0D 

0E 

OF 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1A 

1B 

1C 

1D 

1E 

1F 

20 
21 
22 


D 
E 

F 

G 

H 

I 

J 

K 

L 

M 

N 
0 
P 
Q 
R 

S 

T 
U 
V 

w 

X 
Y 

z 

AGAIN 

AMPERE 

AND 

AT 

CANCEL 

CASE 

CENT 

400  Hz  TONE 

80  Hz  TONE 

20  MS  SILENCE 

40  MS  SILENCE 

B0  MS  SILENCE 

160  MS  SILENCE 


23 

320  MS  SILENCE 

24 

CENTV 

25 

CHECK 

26 

COMMA 

27 

CONTROL 

28 

DANGER 

29 

DEGREE 

2A 

DOLLAR 

2B 

DOWN 

2C 

EQUAL 

2D 

ERROR 

2E 

FEET 

2F 

FLOW 

30 

FUEL 

31 

GALLON 

32 

GO 

33 

GRAM 

34 

GREAT 

35 

GREATER 

36 

HAVE 

37 

HIGH 

38 

HIGHER 

39 

HOUR 

IN 

3A 

INCHES 

3B 

IS 

3C 

IT 

3D 

KILO 

3E 

LEFT 

3F 

LESS 

40 

LESSER 

41 

LIMIT 

42 

LOW 

43 

LOWER 

44 

MARK 

45 

METER 

46 

MILE 

47 

MJLLI- 

48 

MINUS 

49 

MINUTE 

4A 

NEAR 

4B 

NUMBER 

4C 

OF 

4D 

OFF 

4E 

ON 

4F 

OUT 

50 

OVER 

51 

PARENTHESIS 

52 

PERCENT 

53 

PLEASE 

54 

PLUS 

55 

POINT 

56 

POUND 

57 

PULSES 

JO 

RATE 

59 

RE- 

5A 

READY 

5B 

RIGHT 

Jv 

-SS  (makes  plurals) 

5D 

SECOND 

6E 

SET 

5F 

SPACE 

60 

SPEED 

61 

STAR 

62 

START 

63 

STOP 

64 

THAN 

65 

THE 

66 

TIME 

67 

TRY 

68 

UP 

69 

VOLT 

6A 

WEIGHT 

6B 

6D 

6E 

6F 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

7A 

7B 

7C 

7D 

7E 

7F 

80 

81 

82 

83 

84 

85 

86 

87 

B& 

89 

8A 

6B 

ec 

8D 
8E 
8F 


Fig  2.  Dighalker  master  word  list 
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MOTOROLA  mCQH* 
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lOOK 
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F/g.  J  The  Motorola  Micor  receiver-tomicroprocessor  inter- 
face (top)  and  the  identifier-exciter  PTT  interface. 


whenever  it  is  grounded.  The 
TIMEOUT  DISABLE  line  will 
defeat  the  internal  time-out 
countdown  and  enable  Ql 
to  stay  enabled  for  as  long 
as  the  COR  line  is  held  low. 
The  RPT  DISABLE  line  is 
really  powerful,  as  it  should 
be.  Whenever  it  is  brought 
tow,  Q1  is  immediately  turned 
off  and  all  functions  are  dis- 
abled. This  line  may  also  be 
used  as  a  system  reset.  The 
BEEP    ENABLE    line,    when 

grounded,  allows  the  cour- 
tesy beep  to  occur  at  the 
end  of  the  hang-time  period. 
Remember  that  with  ex* 
ception  of  the  PTT  line  from 
Ql ,  all  of  these  lines  are  lim- 
ited to  a  maximum  voltage 
of  5  volts,  so  be  careful 
when  interfacing  this  circuit 
into  your  repeater  system. 
Although  all  of  these  lines 
are  connected  to  orvboard 
DIP  switches  for  local  con- 
trol, they  may  also  be  con- 
nected to  external,  open- 
collector,  TTL'level  devices 
for  remote  control.  When 
using  external  control,  make 
sure  that  all  on-board  DIP 
switches  are  set  to  their 
open,  or  off.  positions. 

Construction  and  Operation 

Our  prototype  circuit  was 
built  on  a  Vector  3677-2  DIP 
plugboard  for  ease  of  mount- 
ing in  our  repeater  I  highly 
recommend  building  the  cir- 
cuit on  plug-in  boards.  It 
surely  makes  debugging 
easier!  Sockets  were  provid- 


ed for  all  ICs.  Since  the  cir- 
cuit draws  about  200  rnA  at 
12  volts,  a  small  TO-220- 
style  heat  sink  was  provided 
for  the  5  volt  regulator,  IC7. 
Also  note  the  15-volt,  1-Watt 
zener  across  the  1 2-volt  bus. 
That  little  diode,  placed  on 
each  board  in  the  repeater 
system,  has  saved  my  back- 
side several  times  when 
lightning  hit  or  when  the 
main-supply  pass  transistor 
in  the  repeater  shorted  out.  I 
highly  recommend  its  use. 

After  the  circuit  is  wired, 
check  it  over  carefully  sev- 
eral times.  If  possible,  have 
a  friend  check  it  too.  There 
isn't  much  to  itH  but  the  ICs 
are  expensive,  so  don't  take 
a  chance. 

After  checking  the  wiring 
and  before  you  insert  the  ICs 
in  their  sockets,  check  the 
power-supply  voltages. 
Once  you're  satisfied  that 
all  is  in  readiness,  set  all  DIP 
switches  to  their  open  posi- 
tion, plug  in  the  ICs,  attach  a 
speaker,  and  apply  power 
The  circuit  should  wake  up 
with  a  short  burst  of  unintel- 
ligible speech  followed  by 
silence- 
Next,  close  all  of  the  ID 
MESSAGE  SELECT  switches. 
Then  close  the  ID  ON  switch. 
The  circuit  should  then  cy- 
cle through  the  ID  messages 
that  have  been  prepro- 
grammed into  the  proces- 
sor. If  all  is  OK  thus  far,  con- 
gratulations! The  rest  of  the 
functions  should  now  also 


work  as  advertised.  You're 
ready  to  interface  the  circuit 
into  your  repeater. 

Obviously,  I  can't  show 
you  how  to  interface  to  all 
equipment,  but  Fig.  3  shows 
the  interface  we  used  be- 
tween the  circuit  and  the 
Motorola  Micor®  audio- 
squelch  and  transmitter^ex- 
citer  boards  in  our  system. 

Once  interfaced  into  your 
system,  all  you'll  need  to  do 
now  is  set  the  HANG-TIME 
SELECT  switches.  They  are 
set  in  binary.  First,  deter- 
mine the  number  of  half-sec- 
onds of  time  desired.  Then 
consult  the  chart  in  Fig.  4  for 
the  proper  switches  to  close. 
If  all  switches  are  open, 
there  will  be  no  squelch  tail. 
The  PTT  will  follow  the  COR 
signal  immediately. 

Here's  how  the  system  op- 
erates once  successfully  in- 
terfaced. When  the  receiver 
senses  an  incoming  signal,  it 


pulls  the  COR  line  low.  Two 
events  then  occur  First,  the 
PTT  transistor  is  turned  on 
to  enable  the  repeater  trans- 
mitter Second,  the  ID  inter- 
val timer  is  started  and  will 
continue  to  run  until  it  times 
out  Voice  ID  is  then  certain 
to  occur  unless  disabled  by 
the  ID  DISABLE  line,  regard- 
less of  the  state  of  the  COR 
line. 

When  the  COR  line  is  re- 
leased, or  brought  high 
again,  the  hang-time  count- 
down is  begun.  When  this 
countdown  is  complete  (at  a 
time  set  by  the  HANG-TIME 
SELECT  switches),  the  pro- 
cessor turns  off  Q1,  thereby 
turning  off  the  transmitter. 
If  the  courtesy-beep  line  has 
been  tied  low,  the  processor 
will  also  command  the 
voice  synthesizer  to  send  a 
short  beep  of  400-Hz  tone.  If 
the  COR  line  is  held  low, 
about   15    seconds    before 


Parts  List 

Resistors 

R1 ,  R2,  R4,  R5 

10fcf  V*  W,  10% 

S       .24 

R3 

5.6k,  V4  WT 10% 

,06 

R6 

Potentiometer,  50k 

.59 

R7 

10  Ohm,  %  W,  10% 

.06 

R8 

1.5k,  %  W,  10% 

.06 

R9 

1  MT  Va  W,  10% 

,06 

R10 

68  0hmf  ViW,10% 

.06 

Capacitors 

C1,C17 

.01  uF,  disc  ceramic,  50  V 

.40 

C2,  C12 

20  pF,  disc  ceramic,  50  V 

.40 

C3 

1.0  uF,  electrolytic,  15  V 

.59 

,      C4-7,  C14-16 

0.1  uF,  disc  ceramic,  50  V 

1,40 

C8,C1G 

10  uFt  electrolytic,  15  V 

1.18 

C9 

.05  uF,  disc  ceramic,  50  V 

.20 

C11 

56  pFf  disc  ceramic,  50  V 

.20 

C13 

100  uFf  electrolytic,  15  V 

.69     \ 

IC1 

Microprocessor,  Intel  8748 

* 

IC2-4 

National  DigitaJker  chip  set 

35.00 

IC5 

LM7805  voltage  regulator,  5  V 

.79 

IC6 

MC1458  dual  op  amp 

.59 

IC7 

LM386  power  op  amp 

.89 

D1 

Zener  diode,  9.1  V,  1  W 

.25 

D2 

Zener  diode,  15  VT 1  W 

.25 

Q1 

Transistor,  NPN  2N3904  or 

equivalent 

.25 

XI,  X2 

Crystal,  4.0  MHz 

7.90 

S1-S4.S5-S8 

DIP  switch,  SPST,  4  position 

2.38 

S9-S13 

DIP  switch,  SPST,  8  position 

1.49 

PC  board 

* 

Socket,  40-pin  DIP  (two) 

.98 

Socket,  24-pin  DIP  (two) 

.66 

Socket,  8-pin  DIP  {two) 

.32 

Heat  sink,  TO220  style 

.25 

*  Available  from  author 
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TRANSISTORS 


FRESH  STOCK  -  NOT  SURPLUS 
TESTED  —  FULLY  GUARANTEED 


2-3QMHz  12V  C 

=  2fV) 

P/N 

Hating 

Fa 

Malcn  Pr 

MRF406 

20W 

$14.50 

S3  2. 00 

MRF412 

SOW 

18.00 

40,00 

MRF41ZA 

SOW 

18.00 

40.00 

MRF421 

100W 

25.00 

54.00 

MRF421C 

110W 

27.00 

58.00 

MRF422* 

150W 

38.00 

82.00 

MRF426" 

2SW 

17.00 

40.00 

MRF426A- 

25W 

17,00 

40.00 

MRF433 

13W 

14.50 

3200 

MRF435* 

150W 

42.00 

90  00 

MRF449 

30  W 

12.00 

27.00 

MRF449A 

30W 

11,00 

25.00 

MRF450 

50W 

12.00 

27.00 

MRF450A 

sow 

12,00 

27.00 

MRF4S3 

60W 

15.00 

33.00 

MRF4S3A 

60W 

15.00 

33.00 

MRF454 

SOW 

16.00 

35.00 

MRF454A 

sow 

16.00 

35.00 

MRF455 

60W 

12.00 

27.00 

MRF455A 

60W 

12,00 

27  00 

MRF458 

sow 

18,00 

40.00 

MRF460 

SOW 

16.50 

36.00 

MRF475 

12W 

3.00 

9.00 

MRF476 

3W 

2.50 

8.00 

MRF477 

40W 

13.00 

29.00 

MRF479 

15W 

10,00 

23.00 

MRF485* 

15W 

6.00 

15.00 

MRF492 

90W 

18.00 

39  00 

SRF2072 

7SW 

15.00 

3300 

C02545 

sow 

24.00 

5500 

Selected  H*gh  Ga^  Matched  Quads  Av^'iaDie 

VHF  TRANSISTORS 

Type 

Ratng 

Ea 

Matt'^ 

MRF221 

15W 

S  10.00 

— 

MRF222 

12W 

12.00 

— 

MRF224 

40W 

13.50 

S3  2. 00 

MRF231 

3.5W 

10.00 

— 

MHF234 

2SW 

15.00 

39.00 

MRF237 

1W 

2.50 

— 

MRF239 

30W 

12.00 

— • 

MRF239 

30W 

1500 

— 

MRF240 

40W 

16.00 

— 

MRF245 

SOW 

25.00 

59.00 

MRF247 

SOW 

25.00 

59.00 

MRF260 

5W 

6.00 

— 

MRF264 

30W 

13.00 

— 

MRF492 

70W 

18.00 

39.00 

MRFE07 

1.SW 

2.60 

— 

MRF627 

o.sw 

9.00 

— 

MRF541 

15W 

18.00 

— 

MRF644 

25W 

23.00 

— 

MRF646 

40W 

24.00 

5900 

MRFG40 

SOW 

2950 

6900 

801410 

SOW 

2950 

— 

SD1477 

125W 

37.00 

— 

2N4427 

1W 

1.25 

— 

2N594S 

4W 

10.00 

— 

2NS946 

10W 

12.00 

— 

2N6GBQ 

4W 

600 

— 

2N60B1 

15W 

7,00 

— 

2N6082 

25W 

9,00 

— 

2N6093 

30W 

9.50 

— ■ 

2N6084 

40W 

12.00 

2900 

TMOS  FFT 

MRF137 
MRF138 
MRF140 
MRF150 
MRF172 
MRF174 


30W 

30W 

150W 

150W 

80W 

125W 


$22.50 
35.00 
9200 
BO. 00 
65,00 
88.00 


Technical  Assrstance  &  cross  -reference 
mfofmanon  on  CD  PT.  RF  SRf  SD  P/Ns 
Calf  Engtneenng  Depf  (6 T  9 i  744-0728 

RF  Parts  CateJog  Available 
OEM  Si  Ouanmy  Discounrs 


Minimum  Order  $20 
WE  SHIP  SAME  DAY 


Add  S3  50  Shipping 
C.O.DJVISAJMC 


,   ORDERS  ONLY:  800-854-1927 

Wu/4 


#/nm 


i  k  «•] 


1320  Grand  Ave.         San  Marcos 
Calilornia  92069      (619)  7440728 


At  high  power  a  hot  an- 
tenna rod  is  a  sure  sign  that 
x>wer  is  going  to  waste.  At 
ower  power  you  Ye  losing 
the  same  percentage  of  en- 
ergy, but  the  dissipation  is 
so  rapid  you  can't  feel  the 
heat.  That's  why  it's  impor- 
tant to  know  the  cold  facts 
about  Larsen  antennas. 

Our  exclusive  Kulrod* 
whip  minimizes  RF  loss 
regardless  of  the  watts 
applied*  so  you  can  talk 
farther  It  stays  cool  to  the 
touch  even  at  high  power. 

The  stainless  steel  rod 
is  first  plated  with  nickel, 
then  with  copper  for  high 


conductivity.  Thin  layers 
of  nickel  and  chrome  pro- 
tect the  copper  from  cor- 
rosion and  provide  a  sleek 
finish,  without  hindering 
performance. 

So  whether  you  Ye  calling 
for  fun,  or  calling  for  help, 
you  am  depend  on  Larsen 
antennas  and  our  no- 
nonsense  warranty  to  de- 
liver a  strong,  clear  signal  . . . 
instead  of  a  lot  of  hot  air. 

Shown  in  cutaway:  Top 
plating  ofdirome.  Inner 

platings  of  nickel  copper 
and  nickel  over  stainless 

steel  rod,  (Layers  not 
drawn  to  scale. ) 


,-322 


Larsen  Antennas 

The  Amateur's  Professional 


See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog. 


IN  USA  Larsen  Bedroracs,  Inc 

11611  N  £,  SCfch  Are   PO  Boa  1799 
Vancouver  WA  98668 
206*573-2722 


IN  CANADA  CMiarjart  Larsen  BeciiOTes.  Lid 
2B3E   TTihAve  UrtftOI 
^ncouvet,  6  C  V5T2C4 
€G^a72B5i7 


LARSON*  KULROD*  AND  KULDUCKIE*  ARE  REGISTERED  TRADEMARKS  OF  LARSEN  ELECTRONICS.  INC 


See  List  of  Advertisers  on  page  30 
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Hang  Ttm* 

0      0      0      0        0.0  sec. 

0      0      0      1         0.5 

0      0      10         1.0 

0      0      11         1.5 

0      10      0         2.0 

0       10       1         2.5 

0       110         3.0 

0      111         35 

10      0      0         4.0 

10      0      1         4.5 

10       10         5.0 

10      11         5.5 

110      0        6.0 

110      1         6.5 

1110         7.0 

1111         7.5 

Fig.  4  Hang-time  switch  set 

tings. 

time  out  a  warning  message 
will  be  sent  by  the  voice  syn- 
thesizer: Time  out  is  near.  At 
two  seconds  before  time 
out  a  second,  final  warning 
will  be  given:  Over  and  out! 
The  PTT  output  will  then  be 
deactivated  until  either  the 
COR    line   is   released    and 


brought  low  again  or  the  ID 
cycle  is  completed,  at  which 
time  a  voice  ID  message  will 
be  given  and  the  PTT  output 
deactivated  again. 

Holding  the  COR  line  low 
past  time  out  will  keep  the 
transmitter  off,  but  auto- 
matic ID  with  PTT  activa- 
tion will  still  occur  at  the 
end  of  every  succeeding  ID 
interval  If  the  synthesizer  is 
speaking  when  the  ID  mes- 
sage is  due,  the  ID  message 
will  immediately  follow. 

Messages 

Although  the  word  list 
seems  at  first  glance  to  be 
somewhat  limited,  a  little 
applied  ingenuity  can  work 
wonders.  For  example,  a 
sound-alike  to  the  word  "re- 
peater" can  be  made  by 
splicing  the  word  "meter" 
(hex  6 A)  onto  the  utterance 
"re-"  (hex  7E)  to  form  "re- 
meter."  The  difference  is 
hardly  noticeable  on  the  airP 
especially  if  your  users' 
minds  are  listening  for  the 
word  "repeater"! 


When  we  wanted  to  put  in 
the  phrase  "high  over  East 
Tennessee,"  we  used  two 
splices.  "East"  was  made  up 
of  the  letter  "E"  spliced  with 
the  sound  "SS"  (hex  81). 
"Tennessee"  was  formed 
with  "ten/'  "SS,"  and  "C" 
Sneaky,  huh? 

Also,  don't  forget  that 
many  words  can  serve  dou- 
ble duty  such  as  "weight" 
and  "wait,"  "one"  and 
"won,"  "hour  and  "our/' 
"C"  and  "sea/'  "I"  and 
"eye,"  etc,  I  am  sure  you  can 
come  up  with  many  more. 

Software 

I  thought  long  and  hard 
about  publishing  the  soft- 
ware I  used,  but  decided  not 
to  do  it  Since  messages  and 
times  must  be  customized 
for  each  repeater  owner's 
wishes,  various  addresses, 
pointers,  and  constants 
must  be  precisely  pro- 
grammed. How  to  deter- 
mine them  would  be  beyond 
the  scope  of  this  article,  I 
will,   however,   furnish  pre- 


programmed and  custom- 
ized microprocessors  for  a 
modest  sum. 

A  version  of  software  is 
also  available  for  ID-only 
operation  with  no  timers  ex- 
cept those  needed  for  iden- 
tifier operation. 

Conclusion 

Voice  synthesizers  are  be- 
coming increasingly  popular 
on  repeaters  across  the 
country.  This  circuit  pro- 
vides an  inexpensive  way  to 
add  voice  to  your  repeater, 
to  demonstrate  the  claim 
that  your  repeater  is  "micro- 
processor controlled/'  and 
to  eliminate  those  old  and 
sometimes  unreliable  555 
timer  circuits.  For  those  who 
are  interested,  PC  boards 
and  microprocessors  are 
available  from  the  author 

I  would  like  to  thank  Sam 
Kirby  WB4HAP  for  building 
the  prototype  of  this  circuit 
and  offering  his  repeater  as 
the  proving  ground  for  its 
operation 


^TX.  X      Tf  TT»T7C    VCiU    C  A  T  IT      '  f 


TUBES  FOR  SALE 


2C39A 
^^^^    2K25RAY 
3B24WB 
382B 
3-4002 
35002 
3CX2500F3 
4-65A 
4- 125  A 
4250A 
4400A 
45003 
4-1OO0A 
4CX2507/G 
4CX3O0A 
4CX350A 
4CX1000A 
4CX1500B 
4PR60C 
4X1 50 A 
5CX15OO0 


29.00 

75.00 

7,00 

9.00 

85  00 

85,00 

549.00 

68.00 

69.00 

69,00 

30,00 

182-00 

505,00 

69.00 

170.00 

120,00 

395.00 

495.00 

295  00 

55,00 

775.00 


CCTV  Camera 


5AB4 

5U4GB 

EL-34/6CA7 

35T 

KT-88  Gold  L 

811ARCA 

813 

1619 

5861 

5694 

6161 

6248 

6550A 

7025 

7027A 

7094 

7247 

7581 

7851 AL 

7843 

For  types  not  listed  please 

inquire 


FTC  46*^  *  VKJiton  (2QFE13A}  600  l>iw  Resolution 

povwr  10O-12OVAC  60  cyctaa  *  10%  Si 25.00  leas  l<jn5o 

lfr24V AC  60  cycles  ±  10%  $120.00 

FTC  44  Vi H  Vidleon  120PE1 1)  500  lines  Reaplution 

Powuf:  1Q-24VAC  60  cycles  i  l0*/u  $100-00  leas  leriBO 


ARS  ELECTRONICS  7110  DeCelk  PI.  VanNuys.  CA  91406 

aia*9*)7-fi279,  &00-752-470G  CA.  Only  TeIex-21506  ARSE 


PORTABLE  ANTENNA 


MODEL    AP-10 
Designed  for 

APARTMENTS 

MOTELS 

VACATIONS 

PRICE 


$46. 


Acid  S3 .00 

Shipping  and  Handling 


Quick  Simple  Installation,  Operates  on  2, 6, 10, 15. 20. 30 
and  40  meterc.  All  coils  supplied.  Onty  22-1  /2  inches  tong 
Weighs  less  than  2  lbs  Supplied  with  10  ft,  RG  58  coax 
and  counter  poise.  Whip  extends  to  57  inches  Handtes 
up  to  300  watts, 
VSWR— 1.1:1  when  tuned 

Wrtt©  far  more  details  and  otner  BfltW  products 

ALL  OUR  PRODUCTS  MADE  IN  USA 


BW 


BARKER  ft  WILLIAMSON 

Quality  Communjcaion  Products  Sine©  1932 
At  your  Distributors  writ©  or  call 
10  Canal  StTeei  BraToi  PA    19Q07 

(215)  7S8-5M1  ^^ 
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TUBES 

■ ' l  andlC's 

FAST OELII/EHY 

LOWEST  PRICES 

call  Toll  Free  1800)  22 1-5802 


In  deplh  Inventory    Induslriil  &  Receiving  Tubes 

H&f&  ate  2  dozen  ax  affiles... 


3-400Z  $85,00 
3-5002  85.00 
4CX250B    60.00 


S72B 

811A 

813 

6146B 

6360 

6883B 

7360 

8122 


53.00 
12.00 
35*00 

7.75 

5J5 

7,50 

12,95 

110.00 


MRF454M  19,95 


MRF45S 

M2057 

872A 

4X1 50 A 

6DJ8 

6550A 

8072 

8T21 

8874 

8877 

807 

8950 


$19.95 

15.00 

24.00 

35.00 

2.75 

7J0 

95.00 

95.00 

215.00 

520.00 

6.75 

11.50 


Major  Manufacturers  Factory  Boxed  and  Full  line  of 
Sulvsnia  ECG  Replacement  Semiconductors 


^nCJlAAlHWLI 


Allow  $3  UPS  charge 


Minimum  order  $25  DO 


TRANSLETERONIC  INC. 


1365  39th  STREET,  BROOKLYN,  NY  11218 

TeL  7lfl  633  ?8D0/Watts  Line  8A0-221-5B0Z 
V  TWX710-584^2460  ALPHA  NYK 


W?*WHn 


H**1  GEAR 

ccn^pUTEfls 

SOFTw^JlE 
SCANNEIrs  .  OPtiCS 

MicftoWAV^T 

S*^ELJ.PTE 
*-*JOK>  VISUAL 

COHJ"OlS£HTs  ,  KlT 
*NTIQU£  Ei,ECT 

PLA^AT,0riS 
J*AM$  ■  5ERV,r„ 


The  Best  Place 

To  Find 

New  &  Used 

Electronic 

Equipment 

Buy-Sell-Trade 

Our  5th  Ymur 

NUTS  &  VOLTS 

MAGAZINE 

PO  BOX  I  I  I  l-G  *  PLACENTIA.  CA  92670 

7 1 4-632-772 1 

JOIN  1000s  OF  READERS  NATIONWIDE 

U.S.A.  SUBSCRIPTIONS  (MONTHLY) 

I  Yr  -  $15.00  1st  Class;  $  10.00  3rd  Class 
LIFETIME  -  $35.00  -  3rd  Class  MaiLQo'y 


With  Free  Classified  Ad 


«*wt*rtSoiU 


UfTBDOUBNG  THE  HOST  PCWBIRJl  LOCKING  PROGRAM  EVER  PQR  THE  E>64 

"Contender  Plus  II" 

FEATURES:  2000  Entries  per  single  sided  disk  (9 
items  per  entry}:  Two  or  dual  disk  option:  Auto  or 
manual  time/date  Jogging:  Auto  or  manual  band/ 
mode  logging:  Edit/update  features:  tomard/re- 
verse  scan  fully  menu  driven:  complete  log  review: 
Print  complete  log  to  printer:  prlng  dup  sheet  to 
the  screen  or  printer:  Print  QSL.  labels  auto/man 
ual:  Print  QSL  cards  auto/manual:  WAS  summary 
and  report  to  screen  or  printer:  DXCC  summary 
and  report  to  screen  or  printer.  Faster  than  basic. 
Detailed  user  manual. 
Contender  Pius  II     ONLY  $34.95 

CONTENDER  PLUS  fwlthDUl  DXCC)  129,95 

CONTENDER  $19.95  ( without  WAS  DXCC  and  two  drive  option) 

DEW  0  disk  $3.50. 

lor  FREE  Fitf  SJisflt  or  to  ordor  write: 


#% 


CRUMTRQNICS 
SOFTWARE  DIVISION 

p,o.  box  em 

FT,  WAYNE,  IN  46896 


^314 


TOUCH  TONE®  CONTROL 


NEVER  BEFORE  HAS  SO  MUCH  CONTROL. 

COST  SO  LITTLE!! 


MODEL  CS-16    $164 


Amateur  net 


MODEL  CS-1 688  $189 


Amateur  net 


Two  independent  user  programmable 
three  digit  passwords  permit  hierarchy 
control. 

The  secondary  (user)  password  can 
only  access  8  of  the  16  latched  (Om/offj 
functions. 

However  full  16  function  control  is 
available  to  control  operators  using 
the  primary  password.  Additionally 
secondary  password  access  can  be 
enabled/disabled  with  a  special 
primary  password  command. 

Our  CS-16  puts  repeater  control 
ops... IN  CONTROL 


Our  new  CS-1 688  is  the  most  powerful 
touch  tone  controller  in  the  industry! 

DIP  switch  programmability  allows 
you  to  choose  any  of  these  ten 
mode/function  combinations. , , 

OUTPUT  FUNCTIONS 


12    3    4    5    6    7 
D-7  GROUP 


8   9    0*    #ABC 
ac  GROUP 


1. 

2. 

a. 

4. 
5, 
6. 
7. 

a. 

9. 
10. 


B LATCHED 
B  LATCHFD 
B  MOMENTARY 
B  MOMENTARY 

l  OF  8  SELECT 

1  OF  ft  SELECT 

1  OE  B  SELECT 


and 
and 
and 
ynd 
and 
and 
and 
16  LATCHED 


a  MOMENTARY 
1.  OF  3  SELECT 

6  I.  A  rC  H  ED 
1  OF  3  SELECT 

g  MOMENTARY 
1  OF  8  SELECT 

9  LATCHED 


1-6  MOMENTARY 
1  OF  1G  SELECT 


COMMON  FEATURES 


Open  collector  (can  drive  relays 
directly)  and  logic  outputs  for  each 
of  the  16  functions 

SSI^202  central  office  quality  XTAL 
controlled  tone  decoder 

Adjustable  pre-amp  accommodates 
10MV-2  volt  input 

Retransmission  of  control  tones 
can  be  eliminated  by  use  of  either 


open  collector  or  data  strobe  logic 
outputs 

•  Operates  from  10-25  volts  DC. 
Reverse  polarity  protected 

•  4Ys"  x  6Y*"  glass  board  with  44 
pin  gold  plated  edge  connector 

•  Comes  complete  with  manual  and 
mating  connector 

Add  S3.DQ  P&H    California  residents  add  sales  tax 


Call  or  write  for  information  on  these  signaling  products  also; 

Model  CS-10  DIP  relay  board.,   packages  10  DIP  relays. 

Model  CS-1 00-  ..A  19"  rack  mount  that  houses  a  control  card  and  two 

CS-10's.  All  inputs  and  outputs  available  on  convenient  barrier  strips. 


TYPICAL  REPEATER  CONTROL  APPLICATIONS 

HI/LO  POWER  —  FL/COR  -  TlGHT^LOOSE  SQUELCH  -  OPEN/CLOSED  SQUELCH  — 
REPEATER  ON/OFF  —  AUTOPATCH  ON/OFF  -  TOLL  RESTRICT  ONK3FF  -  RINGBACK  ON /OFF  — 
LQNGSHORT  HANGTIME  —  ANTENNA  VANTENNA  2  —  REMOTE  BASE  ON/OFF  —  F,/F,  — 
AUX  LINK  ON/OFF  —  TONE  MUTING  ON/OFF  —  SPARE  TRANSMITTER  IN/OUT  —  ETC   ETC 

SELECTOR  MODE  APPLICATIONS 
1  OF  N  FREQUENCIES  —  1  OF  N  PHONE  LINES  -  1  OF  N  ANTENNAS  —  1  OF  N  REPEATERS  ETC. 


^ 


CONNECT 
SYSTEMS 
INCORPORATED 


23731  Madison  St. 
Torrance,  CA  90505 
Phone  (213)  373-6803 


See  List  t>t  Advertisers  on  page  80 
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Philip  Schmiu  WA8IXE 
1940  Howard  Street,  §455 
Kalamazoo  Ml  49008 


So  Why  Do  They 

Call  It  Wireless? 


One  easy  antenna.  Five  hot  bands.  Need  we  say  more? 


The  centerfed  multiband 
antenna — a  favorite  with 
amateurs  in  the  30s,  40sr  and 
50s — is  enjoying  a  rebirth  in 
the  80s  The  need  for  fre- 
quency versatility  (given  to- 
day's crowded  band  condi- 
tions, especially  on  80  and 
40  meters)  and  a  modern, 
simpler  design  approach 
to  antenna  couplers  have 
been  the  two  predominant 
factors  responsible  for  the 
renewed  popularity  of  this 
antenna. 

It  is  unfortunate,  how- 
ever, that  most  technical  lit- 
erature on   this  antenna   is 


outdated.  Few  amateurs  to- 
day, for  example,  couple 
their  balanced-line  antennas 
inductively  to  the  transmit- 
ter tank  coil  or  use  antenna- 
matching  systems  that  re- 
quire changing  coils  or  cou- 
pling configurations  when 
changing  bands.  In  addition, 
many  of  the  suppliers  of 
open-wire  feed  line  cited  in 
past  literature  are  no  longer 
in  business.  Therefore,  I 
have  attempted  to  share  in 
this  article  a  modem  design 
approach  to  the  centerfed 
multiband  antenna  which  I 
have  gleaned  from  a  review 
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Fig.  1  Full-size  version  of  the  centerfed  multiband  antenna, 
cut  for  the  lowest  hand  of  operation, 
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of  literature,  catalog  in- 
quiries, experimentation, 
and  discussions  with  other 
amateurs. 

Antenna  Design 
and  Characteristics 

Traditionally,  the  center- 
fed  multiband  antenna  is 
cut  at  1/2  wavelength  for  the 
lowest  desired  band.  Opera* 
tion  on  all  higher  bands  thus 
will  be  on  multiples  of  1/2 
wavelength.  For  example,  an 
antenna  cut  for  1/2  wave- 
length on  80  meters  will  ap- 


«AVE LENGTHS 

ANGLES  Of  MAIN 
LOBES   FROM  WIRE 

DAtN/DlPOLE 


1/2  k 
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pear  as  1  wavelength  on  40 
meters,  2  wavelengths  on  20 
meters,  3  wavelengths  on  15 
meters,  and  4  wavelengths 
on  10  meters.  Cutting  for  1/2 
wavelength  at  the  lowest 
operating  frequency  has  be- 
come accepted  practice  be- 
cause the  voltage  and  cur- 
rent distribution,  and  hence 
the  impedance  and  radia- 
tion patterns,  are  more  easi- 
ly predicted  at  multiples  of 
a  half  wavelength  See  Fig.  1 
for  construction  practices 
and  Fig.  2  for  radiation  pat- 
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Fig.  2.  Characteristics  of  the  antenna. 
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terns  and  gain  characteris- 
tics of  this  antenna  for  the 
80-10-meter  amateur 
bands.12 

In  limited-space  situa- 
tions where  it  is  not  feasible 
to  erect  a  full  1/2-wave- 
length  antenna,  the  antenna 
can  be  shortened  and  still  be 
effective  as  long  as  the  total 
length  of  half  the  antenna 
plus  one  feeder  wire  add  up 
to  at  least  1/4  wavelength  at 
the  lowest  frequency.3  In 
the  case  of  a  shortened  an- 
tenna, a  field-strength  meter 
can  be  used  to  obtain  an  ap- 
proximation of  the  radiation 
pattern.  The  impedance,  of 
course,  need  not  be  calcu- 
lated as  long  as  the  antenna- 
coupling  network  presents  a 
satisfactory  (resistive)  load 
to  the  transmitter 

Turning  to  the  subject  of 
balanced  feedlines  for  this 
antenna,  there  are  two  pop- 
ular alternatives.  One  is  to 
use  open-wire  line,  the  other 
is  to  use  plastic-jacketed 
twinlead  cable.  Open-wire 
line  is  just  that— two  paral- 
lel exposed  wires  held  apart 
by  ceramic  or  plastic  spac- 
ers It  is  available  in  300-  and 
450-Ohm  impedances. 

Four  current  suppliers  of 
open-wire  line  are;  Radiokit, 
Box  411,  Greenville,  New 
Hampshire;  Kilo-tec,  Box 
1001,  Oak  View,  California; 
Madison  Electronics,  1508 
McKinney,  Houston,  Texas; 
and  Texas  Towers,  1108 
Summit  Avenue,  Suite  4, 
Piano,  Texas.4  Plastic-jack- 
eted television  twinlead  is 
readily  available  in  almost 
all  electronics  stores  and  is 
generally  acceptable  for 
transmitters  with  outputs  of 
250  Watts  or  less,  Belden 
makes  a  heavier-duty  twin- 
lead  specifically  for  trans- 
mission purposes  which  is 
rated  at  1  kW.  Their  product 


number  for  this  twinlead  is 
8235. 

The  decision  to  employ 
open-wire  line  or  twinlead 
should  be  made  after  con- 
sidering the  relative  advan- 
tages and  disadvantages  of 
each.  Open-wire  line  has  the 
lowest  loss  but  is  less  rugged 
and  more  difficult  to  sup- 
port than  twinlead.  In  addi- 
tion, since  the  wires  are  not 
insulated,  care  should  be 
taken  not  to  route  open-wire 
line  where  people  could  in- 
advertently come  in  contact 
with  it.  Twinlead,  on  the 
other  hand,  has  greater  loss, 
especially  when  wet  It  is 
easier  to  route,  however,  as 
high-quality,  TV-type  stand- 
offs can  be  used.  Also,  the 
heavy-duty  twinlead  is  ex- 
ceptionally rugged.  (I  have 
used  the  same  heavy-duty 
twinlead  at  my  Michigan 
QTH  for  ten  years,  where  it 
has  been  exposed  to  ice, 
high  winds,  and  low  temper- 
atures J 

The  Antenna- 
Coupling  Network 

Prior  to  about  1970,  most 
amateurs  either  coupled 
their  transmitters  to  bal- 
anced lines  through  pmet- 
work  output  stages  and  air- 
wound  coil  baluns  or  used 
various  switchable  series 
and  parallel  antenna-cou- 
pling networks.  Today,  with 
the  advent  of  solid-state 
transceivers  which  require  a 
nominal  50-Ohm  resistive 
load  for  the  antenna,  an  ex- 
ternal antenna-coupling  net- 
work is  necessary  to  couple 
to  300-  or  450Ohm  bal- 
anced lines. 

The  matching  network  al- 
most universally  used  today 
is  the  T*match  with  a  4:1 
toroidal  balun.  (It  was  large- 
ly the  availability  of  the 
compact  toroidal  balun, 
which  can  easily  be  enclosed 
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Fig,  4.  An  L- network  coupler  for  use  with  balanced  feeders. 


in  the  antenna-coupler 
chassis  box,  that  led  to  the 
wide  acceptance  of  this  de- 
sign by  amateurs.)  An  experi- 
mental T-network  coupler 
that  I  assembled  from  sur- 
plus parts  is  shown  in  Fig.  3} 
Various  modifications  of 
this  design  are  used  in  most 
kit  or  assembled  "antenna 
tuners/'  (The  term  "antenna 
tuner'1  was  not  used  in  this 
article  as  it  is  actually  a  mis- 
nomer. A  more  accurate 
term  for  this  device  would 
be  an  "antenna-coupling 
network/'  since  its  primary 
purpose  is  to  couple  or 
match  the  line/antenna  to 
the  nominal  50-Ohm  load  re- 
quirements of  the  trans- 
ceiver.) 

To  use  the  T-network  cou- 
pler, first  set  both  variable 
capacitors  to  a  half-open 
position  Then,  using  low 
transmit  power  (5  or  10  Watts 
in  the  "tune"  position],  tap 
the  inductor  a  winding  at  a 
time  until  a  dip  in  swr  is  indi- 
cated, After  the  proper  coil 
winding  is  tapped,  alternate- 
ly adjust  the  two  capacitors 
for  the  lowest  swr.  If  the  swr 
is  less  than  1.5:1,  apply  full 
power  to  the  coupler  since 
the  tuning  process  is  now 
complete. 

An  Alternate 
Coupling  Network 

The  reversible  L-network, 
with  the  addition  of  a  4:1 
toroidal  balun,  can  also  be 
used  to  match  300-  or  450- 
Ohm  balanced  lines.  The 
L- network  requires  only  one 
variable  capacitor,  unlike 
the  T-network  which  re- 
quires two.  The  trade-off  in 
using  the  L-network  over  the 
T- network  is  that  the  Q  of 
the  L-network  is  less  uniform 
over  the  coupling  range. 
This  presents  little  problem, 
however,  if  harmonic  atten- 
uation of  the  transmitter  is 
sufficient  [Transmitters  and 


transceivers  marketed  in 
1979  or  later  generally  have 
sufficient  harmonic  attenua- 
tion, as  federal  law  mandat- 
ed stricter  emission  and  ra- 
diation standards  about  this 
time/)  An  experimental 
L-network  that  I  built  is 
shown  in  Fig.  4. 

To  use  the  L-network,  se- 
lect tap  A  for  low  imped- 
ances and  tap  B  for  high  im- 
pedances. Next,  select  the 
coil  tap  that  indicates  mini- 
mum swr;  then  fine-tune  the 
variable  capacitor  for  the 
lowest  swr.  If  the  swr  is  less 
than  1.5:1,  switch  the  trans- 
ceiver from  tune  to  full  pow- 
er since  the  tuning  process  is 
now  complete. 

Antenna-Coupler 
Construction  Practices 

For  the  amateur  who  has 
not  constructed  antenna- 
coupling  units  before,  a  few 
words  about  the  subject  are 
in  order. 

First  of  all,  it  might  be 
helpful  to  know  that  com- 
plete information  on  wind- 
ing toroidal  baluns  (along 
with  a  list  of  parts  suppliers) 
can  be  found  in  almost  any 
late  edition  of  the  ARRL 
handbook.6  The  appropriate 
section  of  the  book  will 
be  listed  in  the  index  under 
"baluns." 

To  construct  the  air- 
wound  coils  required  by  the 
two  antenna  couplers,  it  is 
important  to  know  the  re- 
quired coil  radius,  the  coil 
length,  and  the  number  of 
coil  turns  for  a  given  induc- 
tance. A  formula  to  approxi- 
mate the  inductance  of  air- 
core  coils  is: 

L  =  a^/(9a  +  10b) 
where  L  =  inductance  in  mi- 
crohenrys,  a  =  coil  radius  in 
inches,  b  —  coil  length  in 
inches,  and  n  =  number  of 
turns.7 

Regarding  the  selection 
of    variable    capacitors    for 
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the  T-  and  L-networks,  I 
found  that  the  common  air* 
dielectric  variable  capaci- 
tors used  in  older  broadcast- 
band  superhets  work  well  in 
antenna  couplers  if  the 
transmitter  power  output  is 
less  than  50  Watts.  For  high- 
er-power transmitting  appli- 
cations, air  variables  with 
wider  plate  spacings  are 
needed.  These  transmitter- 
type  variables  usually  can 
be  found  at  hamfests  or  can 
be  purchased  from  larger 
amateur- radio  supply 
houses. 

A  formula  that  can  be 
used  to  calculate  the  capac- 
itance of  an  unknown  vari- 
able capacitor  is: 

C  =  .224KA/d  X  fn-1) 
where  C  =  capacitance  in 
pF,  K  ==  dielectric  constant 
of  material  between  plates 
(use  1.0  for  air),  A  =  area  of 
one  side  of  one  plate  in 
square  inches,  d  —  separa- 
tion of  plate  surfaces  in 
inches,  and  n  =  number  of 
plates/ 

Breakdown    ratings    for 


common  air-gap  variable  ca- 
pacitors can  be  easily  calcu- 
lated, since  the  breakdown 

voltage  for  air-dielectric  ca- 
pacitors is  given  as  from 
19,8  to  22.8  volts  per  mil 
(.001  inch).®  This  information 
is  obviously  useful  when 
tube-type  linears  are  used 
ahead  of  the  antenna 
tuner.  ■ 
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on  request  Ptease  order  from 

Joerg  MlBgnfitti8  Publications,  Panorama«iraH^e  81.  0-7400  Tueblngen,  West  Germany         Tel,  01149  07071  62830 


tfiV      AT  LAST"  A  VERY   AFFORD  ABLE  COMPUTER 
AT  A  VERt     AFFORDABLE  PRICE 


BlfflfflOBBUBFItJ 
fXIBflllSCRffllBSni*) 


p 

POWCfiFuL   RJLLT  PfKXiFUIMMABi.E  WTTh  ?¥.   OF  MEMORY  -POflf * 

&LE-e-rA  m.  i-ae  imch  module  s/ngleaet  emtrt  commands- 

tJU«ABJ.E  *0  K£Y  MfMflRANC  ^ft  K ^Y^OAftC  — ZBCW  9AS£0  FOUR 
CMII3  DESIGN  — EDuCAthONAL -UNIQUE  SYNTAX-CHECH  flEPDRT 
CODES  FOfl.  ERROR  IMNTITt-Q*WPM  0rtAWINO  AMD  ANIMAT1D  DIS- 
PLAY -ACCURATE  TO  9-W  MCIWAL  PLACES  FOR  FiJLL  RANGE  MATH 
AND  SCIENTIFIC  FuNdlONS-  AT  AN  AFFOflDABLE  PRICE. 

WE  CANNOT  TELL  YOU  THE  MAKE  OF  THE  COMPUTER  BUT  FT  WAS 
UAOE  BY  A  FAMOUS  WATCH  COMPANY  THEY  USED  TO  SELL  FOR 
ItfUfe 

WE  BOUGHT  OUT  WHAT  THE  FACTOflV  HAD  L£F?  m  5tOCh  ANO  HAD 
TO  REMOVE  THE  LABELS JHESE  UNIT*  ARE  UNPACHMaED  LE3&  THE 
IV  WAU.  ADAPTER  AND  MANUAL  BECAUSE  THIS  *S  A  DISCONTINUED 
ITTEM  THET*E  IS  NO  WABHANTY 

GET  THEM  WHH-E  Tt^V  LAST 


BU>  »«UWTFOfl|l9.M 


*  2nd  FOR  516  9^ 
St  0.9$ 


UHfTETJ 


9v  DC  WAIL  ADAPTOR  S4  95 

MASljA  S2  95 


See  September  196J  issue  of  73  for  TIMEXrffTTY  article 
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TWCY  AM  A  STEAL! 


DO  K  EPHOMS  0E£  V9& 
mi  H*  EWIOMS  IHE3&  »£35 

MB 

aBio  peg  taaa 

<H£G   S  10.99) 

m£\  ...     (REG  mm> 

4116  A«D  0fll6EPC  JM  nt 

TMS  O0OOWL  MICflO-P  B*  FUN  S  Bit  O'H 

TWS  »01NL,  MICROP  PSI ., 

TIM  «04ANL  MICHO-P  CLOCK  GEN    AND  DRIVER 

TMS  »10AHL  MICRO-P  COLOfi  GRAPHICS  AND  EMSPtAV 

n,EV BOARD  (9IW|  «  KEY'S  MEASURE  *   r   10  fHI-TfiK) 


*t»EAO«10FOR 
«0C  EA  Oft  10  FOR 
%4M  EA  OH  ID  FOR 

sue  e*o»miK» 

11094  EA  OH  «  FCV1 
14-M  EA  OH  10  FOH 

1106  EA  OH  lOfOH 

S&.K  EA  OR  10  FOR 

ULM  EA  OR  TO  tat 

tl^S  EA  OR  B  POP 

1ft  BIT  CPU 


ttug 


1*040 


i  in 
t  'K 
I  29S 
I  &9S 
t  *M 
I  0  90 


APPLE   fl  AWJ   APPLE   il  f    COMPUTER      IfHOT    *TEMl>    IF    TOU'RC    TBYINO    TO 


Criltr 


MAINFRAMES  Tully  pOftttMad)     .  Si  W. 

Pew*  (UijjptK  chi  md  *ffi<KHT3. 

bMd  0  Mfed  .  *BC  piu 

"Tfpe  in  February  Ad  price 

(aft  50. 00 


BUILD  mi=  CABL5  DECODER  AS  «A 
rUfliD  IN  THE  FE*  ISSUE  OF  RAPffl 
Ei CCTflONiCS,  ««  HAVE  THE  HURO  TO 
GO  O0H4  AMD  MOST  OF  THE  PARTS 

F5K  DCMOOULATORfTONEf  DECOKP 
AffAlt  r-5FEClALi  XLH 

UMTTBI  QuANTTFr-S  PER  CUSTOUCn 


IMFOIUUTKJM:  OHdERS  C^  fP  C?  «,!  B£  SH*^E  POST***)  L*Cf  FT 
Ol  ITIUI  WHERE  AODflXMAL  C«AHG£5  ARE  RCOU^StED  ON  OHDEHS  LESS  TMAh 
t»  fUASf  MCLUOE  ADOmOHlLL  O  SO  FOP  HANQUMfe  AJcD  UAjLHG  CKAAQC0 
MCH4AM  0CKENTS  AOO  «k  SALES  TAAV  SEND  2D*  STAMP  OH  SASE  FOH  FflH 
FLTEK  CANADIAN  onDEHS.  ADO  0SBD  PO0TAI1E  MUS 


UK  RAM 

Moomfis 

DAME 
CASSETTES 

4  COHOS  AvAjl 


CAU 

OH 
WfTE 


SWITCHING 
POWeft  SUPRLY 

MODfi.  JAiPSl9*<i  ,1DC 

OLirpyT  voltages 
i?  v  *r  40  amps 

.  ^  V  AT  1  >  AMP 

- S  tf  A  r     2  AMP 
HltdhLT  FILTERED 
REQUIRES  2*  V  AT  40 
A*r-  TRANSFORMER 
AS,  USED  IN  THE  TI90 
SUGGESTED  U5T  OF  H9  9*i 

HAL  TROMX  PRICE 

MM 

OH  2  FOH  S2000 

v  "LI   ..''■■ 


^<?> 


HAL  TRONIX,  INC. 

P.O.  BOX  1101     DEPT.  N 

SOUTHGATE.  MICH.  48195 

PHONE  (313)  285-1782 


* 


■31 


"HAL"  HAROLD  C  NOWLAND 
WSZXH 


THE  EXERCISER 

IS  ALL  YOU  EVER  NEED 
EFFECTIVE  BATTERY  MANAGEMENT 


ARE  YOU  EXPERIENCING  BATTERY  PROBLEMS  WITH  YOUR  PORTA- 
BLE RADIOS? 

DO  YOU  REPLACE  YOUR  BATTERIES  JN  LESS  THAN  3  YEARS? 

DO  YOU  CHARGE  YOUR  BATTERIES  EVERY  DAY? 

DO  YOU  LET  YOUR  RADIO  GO  DEAD  BEFORE  RECHARGING? 

IF  YOU  ANSWERED  'YES*  TO  ANY  OR  ALL  OF  THE  ABOVE  QUES- 
TIONS. YOU  NEED  THE  BATTERY  EXERCISER. 

REGULAR  EXERCISING  OF  YOUR  BATTERIES  EXTENDS 
THEIR  LIFE,  PREVENTS  EXCESSIVE  CAPACITY  LOSS  FROM 
OVERCHARGING,  AND  REMOVES  THE  MEMORY  EFFECT 

The  EXERCISER  fits  inside  your  charger  {only  2  solder  connections  required)   Sim- 
ply press  a  button  and  the  EXERCISER  will  discha/ge  your  battery  down  to  th* 
recommended  voltage,  then  automatically  turn  on  your  charger  end  recharge  your 
battery  to  full  efficiency,  without  any  effort  on  your  pen. 

ONLY  $22.95 

FOR  MORE  INFORMATION  WRITE  OR  CALL 

DEISENROTH  MANUFACTURING 

S75  Montgomery  Pjfce 

S   Wilttamsporl,  PA  17701 

PHONE  717-322-3311 


*"  See  List  ot  Advertisers  on  page  80 
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lohn  Abbott  K6YB 

po  Boxes 

Newhall  CA  97322 


Cheap  Heath  Help 

Is  your  HW-lQVs  offset  off?  Try  this  four-dollar  fix, 
Without  it,  you're  being  cheated  out  of  QSOs. 


The  original  HW-100 
ceiver  (Photo  A)  and  its 
cousin,  the  HW-101,  both 
use  a  1-kHz  "transmit  offset" 
for  CW  operation.  This  of 
course  means  that  you  will 
transmit  on  the  same  fre- 
quency (zero  beat)  as  the 
CW  station  you  are  receiv- 
ing only  if  you  tune  the  trans- 
ceiver so  as  to  hear  the  in* 
coming  station  with  a  1-kHz 


audio  CW  note  or  'offset," 
as  shown  in  Fig.  1,  However, 
CW  operation  is  generally 
carried  on  with  a  receiver 
bandpass  of  750  Hz  or  less, 
which  is  one  of  the  reasons 
you  can  enjoy  less  QRM  and 
QRN  on  CW  than  on  SSB, 

However,  if  you  tune  your 
receiver  so  as  to  hear  a  tone 
of  less  than  1  kHz,  you  may 
transmit    outside    the    re- 


Photo  A.  The  HW-100  with  added  Swan  dial  and  audio-re- 
sponse control  on  the  upper  right.  The  small  toggle  switch  on 
the  lower  right  controls  an  external  antenna  relay. 
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ceiver  bandpass  of  most  sta- 
tions that  you  call,  since  you 
will  be  transmitting  1  kHz 
above  where  you  are  listen- 
ing. Thus,  if  you  add  an  exter- 
nal audio  CW  filter  to  your 
transceiver  so  that  you  listen 
to  incoming  CW  signals  at 
approximately  500  Hz,  then 
with  a  1-kHz  offset  you  will 
transmit  500  Hz  higher  in 
frequency  than  the  station 
you  are  receiving,  as  shown 
in  Fig.  2.  If  this  station  is  also 


ti 


Ml 


STATION 
#1 


T2 


STATION 


-I  HHt 


Fig.  1.  Two  CW  stations  both 
using  a  1-kHz  transmit  offset 
with  transmitters  T1  and  T2 
zero  beat  in  frequency.  There 
is  no  difficulty  in  communi- 
cation unless  one  station  re- 
duces his  received  band- 
width to  /ess  than  1  kHz  us- 
ing an  audio  CW  filter. 


using  a  1-kHz  offset,  he  will 
be  trying  to  receive  you  at 
15  kHz,  which  may  be  far 
outside  his  audio  bandpass 
if  he  is  using  a  750-Hz  band- 
pass CW  filter  for  receiving. 
The  result  will  be  very  few 
QSOs! 

Reducing  the 
Transmit  Offset 

The  solution  to  this  prob- 


Tl 


STATION 


<M# 


T2 


ftZ 


+  500  Hz 




0             -JOOHi 
-  iSOOHi  


STATION 
•  2 


Fig.  2.  Two  CW  stations,  both 
using  a  1-kHz  transmit  offset 
but  with  station  #2  listening 
to  a  500-Hz  tone  which  places 
his  transmit  frequency  so 
that  station  #1  must  listen  to 
a  1500-Hz  tone,  if  station  #1 
is  using  a  7 50- Hz  bandpass 
audio  filter,  he  may  not  hear 
station  #2. 
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TO  BALANCE 0 
'MODULATOR 


F/g.  1  Carrier-oscillator  schematic  illustrating  added  47-pF 
capacitor, 


Jem  is  to  change  the  CW 
transmit  offset  from  1  kHz 
to  500  Hz.  I  did  this  very 
cheaply  and  easily  by  insert- 
ing a  47-pF  capacitor  (Radio 
Shack  #272-121)  between  the 
front-panel  Mode  switch 
and  CW  transmit  crystal  Y3 
on  the  modulator  circuit 
board  next  to  VI 6,  as  shown 
in  Photo  B,  I  did  this  by  re- 
moving the  wire  to  Y3  from 
the  Mode  switch  and  by 
soldering  one  lead  of  the 
47-pF  capacitor  to  the  Mode 
switch  where  the  wire  to  Y3 
was  formerly  located,,  using 
a  short  spaghetti-covered 
lead.  I  then  soldered  the 
wire  from  Y3  to  the  other 
shortened  lead  of  the  capac- 
itor and  covered  the  joint 
with  spaghetti,  Fig.  3  illus- 
trates the  circuit  change  sche- 
matically. 

What  I  did  with  this  modi- 
fication was  to  retune  Y3  up- 
ward 500  Hz,  from  3395.4 
kHz  to  3395  9  kHz.  The  trans- 
mit offset  is  the  difference 
between  the  frequency  of 
USB  crystal  Y1  used  for  re- 
ceiving on  CW  at  3396.4  kHz 
and  the  frequency  of  Y3 
which  is  now  3395.9  kHz,  or 
500    Hz     After   this   simple 


fl=47QKfl 
C=0.OOljiF 


Fig,  4,  Homemade  PEC- 


modification,  I  had  much 
better  luck  raising  another 
CW  station  Also,  I  could 
now  go  ahead  and  use  a  750- 
Hz  audio  bandpass  filter  for 
improved  CW  reception 
without  any  problem 

Additional  Modification 

An  additional  modifica- 
tion that  I  made  was  to 
change  the  frequency  of  the 
1-kHz  tone  oscillator  used 
for  CW  monitoring  and  VOX 
keying  to  500  Hz  This  modi- 
fication is  a  little  more  diffi- 
cult. I  had  to  remove  the 
PEC  (printed  electronic  cir- 
cuit) board  (Heath  #84-22) 
on  the  audio  circuit  board 
near  V15  and  replace  it  with 
a  homemade  PEC.  I  obtained 
a  prrnted-circuit  experiment- 
ers' board  (Radio  Shack 
#276-158)  and  cut  a  piece  of 


Photo  B.  The  location  of  the  47-pF  capacitor  between  point 
"22"  on  the  circuit  board  near  Y3  and  the  Mode  switch. 


it  to  the  same  size  as  the 
original  PEC.  I  also  obtained 
five    0.001-uF    capacitors 

(Radio  Shack  #272-126)  and 
four  470,OOOOhm<  Vi-Watt 
resistors  (Radio  Shack 
#271-1354).  I  mounted  them 
as  shown  in  Fig,  4  on  the 
small  board,  being  careful 
to  locate  the  three  pigtails  in 
the  same  location  as  the  old 
PEC  pigtails.  I  then  replaced 
the  old  PEC  with  the  new 
one  shown  in  Photo  C.  Note 
that  VI 5  is  removed  so  you 
can  see  the  board  clearly. 

What  I  did  with  this  modi- 
fication, shown  schemati- 
cally in  Fig.  5,  was  to  retune 
the  frequency  of  the  audio 
phase-shift  oscillator,  V15A, 


from  1  kHz  to  approximate- 
ly 500  Hz  so  that  now  when  I 
transmit  on  CW.  the  monitor 
tone  I  hear  is  at  approxi- 
mately the  same  frequency 
as  the  CW  station  I  am  lis- 
tening to.  This  helps  me  to 
make  sure  that  I  am  trans- 
mitting at  the  correct  fre- 
quency, so  I  can  be  zero 
beat  with  the  received  CW 
signal. 

Results 

The  total  cost  of  these 
two  modifications  was  ap- 
proximately $3.90,  exclud- 
ing sales  tax.  The  CW  oper- 
ating benefit,  as  far  as  an- 
swers to  my  calls,  has  been 
greater  than   adding   a   kW 


Owner 
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Fig.  5.  Ton&oscil later  schematic  illustrating  new  homemade  PEC 
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QUALITY  PARTS  AT  DISCOUNT  PRICES! 


SUB-MINIATURE 
DTYPE  CONNECTOR 


SOLDER  TYPE  SUB-MINIATI/Rt 
CONNECTORS  USED  FOR 
COMPUTER  HOOK  UPS 

P6- 15  PLUG  $2,75 

08-15  SOCKET  $4.00 

DB  15  HOOD  $1,50 

DB-25PLUG  $2  75 

DB-25  SOCKET  $3.50 

DB-25HOGD  $1.25 

"PARALLEL'  PRINTER 
CONNECTOR 

SOLDER  STYLE 

36  Pitt  MALE  USED 

ON  "PARALlEL" 

DATA  TABLES 
$5.50  EACH     UAIM-HaLtJ 


KEY  ASSEMBLY 

5  KEY 

$1,00 
EACH 

CONTAINS  S  5 INGLE- POLE 
NORMALLY  OPEN  SWITCHES 
MEASURES  3?iM  LONG 


EACH 

COtfTAINS  6  SINGLE-POLE 
NOR W ALLY  OPEN  SWITCHES 
MEASURES  4W  LONG 


SOLID  STATE 
RELAYS  fiTuiJM^ 

2  AMP 


RATED: 
CONTROL-  2  >fl-I-&VOC 
L0AD-12OVAC  2  AMPS 
T  T  L.  COMPATIBLE 
SIZE:  ["Ar  *  h  .>:   J"  HIGH 

$3.50  EACH  10  FOR  $32.00 


O^    CRYSTAL 
CASE  STYLE  HC33/U 

■*  tin?      I  CCuLORBURST 
1  3579.545  KC 
$3.50  EA   I  $1,00  EACH 


FREE!  FREE!  FREE!     SEND  FOR 


1985 


MINIATURE  TOGGLE 

SWITCHES 

ALL  ARE  RATED  5  AMPS  @  125 

S.P.D.T,  VA 

(on-or>) 


S.P,D.T. 

(on -on) 


P.G.  STYLE. 
NQN-THREAOE 

GUSHING 
75*  EACH 
tO  FOR  |7  W 

S.P.D.T. 

(on -off -on) 

NO^-THREADED 
BUSHtNG 
PC   &TYLE 
75*  EACH 

10  FOR  $7GH] 


SOLDER  LUG 
TERMINALS 
JIM  EACH 
10  FOG  $9  00 

1O0EQR*B0 

SP.D-T. 

(orvon) 

PC  LUGS. 

THflfiAOED 
BUSHING. 
$1.00  EACH 

10  FOR  $9.00 
100  FOR  SSD.QG 


SOLID 
STATE  BUZZER 

STAR  -SMB-G&L 
6VDC     ITL 
COMPATIBLE 
11.00  EACH 
10  FOR  $9  ,00 


13  VDC  RELAY 

CONTACT"  £  P  M.C. 
10  AMP  @  120  VAC 
ENERGIZE  COIL  TO 
OPEN  CONTACT 
COIL    13  VDC  650  OHMS 
SPECIAL    (1,00   EACH 


g4&  PAGE  CATALOG 


EDGE 
CONNECTORS 


AUttifHUII't'.  1!\SVL:S,  ^ '  i 


120V  INDICATOR 


-u=wz 


NEON  INDICATOR 

RATED  l?p  V  1/3  W 

MOUNTS  LN  5/16"  HOLE 

75*  EACH     RED  LENS 

10  FOR  S7Q0 

TOO  FOR  $6!>00 


W&r 


22/44    22*44  GOLD  PLATED 
CONTACTS 

156  CONTACT  SPACING 

$2.00  EACH     10  FOP  $18; 00 


ALL  CLCCTRQAICS  CORK 


BOS  S.  VERMONT  *  P.O.  BOX  2040*  *  LOS  ANGELES,  CA  &0006 


TOLL  FREE  ORDERS  •1-800-826-5432 

^  20  ( IN  C  ALIFO  R  N I  A:  1  -600-258-6666 J 

AK,  HI.    OR    INFORMATION    -    (21  3?  3B0-BOP0 


QUANTITIES  LIMITED 

•  MINIMUM  DFDEH  £*Q.OO 

•  USA    1300  SHIPPING 

NO  COO! 


foncidi^ORoeHS: 

.INCLUDE  SUFFICIENT 
SNIPPING 
CALIF    RES    AL?L>  6  1i=. 


5  STATION 
INTERLOCKING 

MADE  BY  ALPS.  ^^JSSSl- 
3-2PDT  AND 
2  - 6PDT 
SWITCHES  ON  FULLY 
INTERLOCKING  ASSEMBLY 
3 fe' BETWEEN 
MOUNTING  CENTERS. 
$2.50  EACH 

5  STATION 
NON-INTERLOCKING 

SAME  AS  ABOVE.  EXCEPT 

EACH  SWITCH  OPERATES 

INDEPENDENTLY 

S2.SQ  EACH 


Photo  C  The  location  of  the  homemade  PEC  board  behind 
the  socket  for  VI 5  (V75  being  removed). 


linear  to  the  transceiver— 
which  would  have  cost  much 
more  than  $3.90! 

A  modification  to  the  au- 
dio response  of  the  HW-100 
that  I  made  several  vears 
ago  that  is  also  applicable  to 
the  HW-101  is  described  in 
an  article  entitled  "Variable 
A.F.    Bandwidth    for    the 


HW-100/'  in  the  June,  1970, 
issue  of  CQ.  The  knob  on  the 
upper-right  portion  of  the 
front  panel  to  the  left  of  the 
meter,  as  seen  in  Photo  A,  is 
part  of  this  modification.  I 
will  accommodate  anyone 
desiring  a  copy  of  this  arti- 
cle upon  receipt  of  an 
SASE.B 


NEW-TECHNOLOGY   HIGH-QUALITY 


AFFORDABLE  TRANSCEIVERS  FOR  ALL.      WINNERS  IN  COMPARISON  HANDS  DOWN1 


10/160  M 
HF  TRANSCEIVER 


40-15-6  M  NEW 
TRI-BANDER 


15M 
15  METER  MOBILE 


JUST  SLIGHTLY  AHEAD! 

4  MEMORYS  -  3  WAY  AUTO  SCAN, 
DUAL  VFO,  IF  SHIFT.  CW-W.  400  Hz. 
CW.-N  200  Hz.  ALL  9  BANDS  PLUS 
MARS.  BUILT  \H  AC/DC  POWER,  SSB. 
CW  OR  RTTY.  I.F.  TUNE  3-STEP 
TUNING  SPEED,  200  WATT  PEPf 
MICROPHONE  IMPEDANCE  600-50K 
OHM  HAND  MIC.  INCLUDED. 

$849.50 


NCG 


WITH  THE  QUALITY  YOU  HAVE  ALWAYS  LOOKED  FOR! 


40. 1 5  AND  6  METERS  ARE  YOUR  BASE 
STATION  OR  MOBILE  WITH  AC/DC 
BUILT  IN  POWER  SUPPLY  CW-N  200 
Hz  OR  USB,  2.S0239  ANTENNA  CON- 
NECTORS, HAND  MIC.  BUILT  IN  TV! 
FILTER  LITTLE  TO  NO  TV  INTER- 
FERENCE, 20  WATTS  PEP.  MARS  ON 
40  AND  6  METERS. 

$445.50 


A  GREAT  QRP  RIG  WITH  THE  BIG  RIG 
SIGNAL  2  WATTS  OR  10  WATTS  OUT, 
BUILT  IN  CW  SIDE  TONE,  DIGITAL 
DISPLAY,  HAND  MIC.  TOP  MOUNTED 
SPEAKER.  MOBILE  BRACKET,  RtT  OR 
FINE  TUNE  TX&RX.  t4KHz,  21  TO 
21.450  MHz  SIGNAL  TO  NOISE  MORE 
THAN  10dB  DOWN, 


$249.50 


90  DAY  WARRANTY  ON  ALL  TRANSCEIVERS  -  DIRECT  FROM  NCG  OR  YOUR  DEALER 


t> 


254 


WE  HAVE  1.2  GHz  BASE/REPEATER  A  MOBILE  ANTENNAS 


1275  N.  Grove  Street,  Anaheim,  CA   92806    (714)  630-4541 


NOTE:  PRICES  AND  SPECIFICATIONS  SUBJECT  TO 

CHANGE  WITHOUT  NOTICE  OR  OBLIGATION 
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CIRCUIT  ANALYSIS  and  DESIGN 

for  the 
COMMODORE  64 


CIRCUIT  ANALYSIS  PACKAGE  INCLUDES: 
Two  po*&kA  programs  to  analyze  tie  lequency 
and  phase  response  oJ  almost  any  circuit  con- 
figuration. Anatyaes  tedder  circuits  of  up  lo  200 
elements,  general  circuits  ol  up  to  25  nodes  and 
40  branches,  Altows  resistors,  capacitors,  in- 
ductors, op-amps.  MPN's  and  FET's . . .  $34,95 

CIRCUIT  DESIGN  PACKAGE  INCLUDES: 
13  programs  lo  solve  many  design  problems; 
active  I  [iters,  passive  fillers,  attenuators,  ohm's 
(aw,  resonance,  res  is  lor  valves,  decjbels,  rec- 
langular -polar, and  more  .... $24 95 
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residents  add  6%  sates  lax 


#   * 


...  at  last . 
your  shack  organized! 
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PRICING 

Install  it  yourself 
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*  Pricing  lor  our  name  brand  etjuipmenl. 
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ETTERS 


RIG  HR  IS 


Just  thought  I'd  drop  you  a  line  and  lei 
you  know  1  thought  your  December  edito 
rial  was  right  on  target.  I  spend  quite  3  few 
enjoyable  hours  every  week  SW  DXrng 
and,  while  I'm  not  a  ham.  1  do  read  73  from 
lime  to  time  and  enjoy  your  editorials  and 
some  of  the  articles  that  can  be  applied  to 
the  SWL 

The  mosi  Important  reason  I've  never 
(ell  the  urge  to  get  into  amateur  radio  is 
precisely  because  of  what  I  hear  on  the 
ham  hands  (or  ratheF  1  should  say  because 
of  what  I  don't  hear).  I  hear  a  Lot  of  nice 
folks  doing  a  lot  of  talking,  but  hardly  any 
ol  them  have  anything  at  all  to  say!  I 
would  say  90%  or  better  of  what  I've  heard 
has  been  solely  about  equipment,  equip- 
ment, and  more  equipment. 

Wayne,  this  might  corneas  a  surprise  to 
a  lot  of  hams  out  there,  but  amateur  radio 
is  about  expanding  communication,  it's 
not  an  end  m  itself.  I'd  certainly  defend 
their  right  to  yak  about  their  equipment 
until  the  cows  come  home,  but  I  can't  see 
spending  a  lot  of  money  and  time  on  ham 
stuff,  knowing  I  here  won't  be  any  Interest- 
ing people  to  talk  to. 

Wm.  Burke 
Richmond  VA 


NO  ENCOURAGEMENT 


] 


It  was  with  more  than  a  little  interest 
that  I  read  "Never  Say  Die"  in  the  Novem- 
ber, 1964.  Issue,  and  I  feel  compelled  to  of- 
fer my  I  wc  cents  worth. 

I  received  my  Novice  license  after  firsi 
seeing  e  flyer  a  oven  I  sing  ham  radio  and 
then  attending  a  Novice  class  sponsored 
by  the  tocal  radio  club.  I  enjoyed  the  class 
as  and  had  lithe  difficulty  with  CW  (unlike 
acme  others).  I  guess  it  was  exasperating 
to  moat:  I'm  going  to  toss  that  key  as  far 
as  I  can  as  soon  as  I  upgrade"  was  often 
heard, 

The  fact  that  I  have  grown  to  like  CW 
and  think  It's  great  is  not  the  reason  for 
this  lane*,  though.  I  don't  realty  know  if 
the  hobby  would  gain  or  lose  with  no-code 
licensing.  What  prompted  me  to  write  was 
reading  l hat  amateur  radio  seems  to  be 
having  a  hard  time  attracting  newcomers. 
This  doesn't  surprise  me  tn  the  least  If  ft 
were  not  for  my  own  strong  interest  in  ra- 
dio and  eieciromcs.  I  would  have  dropped 
out  of  hemming  months  ago.  The  reason? 

After  t  acquired  my  Novice  license.  I  be- 
gan attending  the  meetings  at  (he  local 
radio  club  I  even  paid  the  $10.00  member- 
ship dues;  I  was  eager  to  learn  about  my 
newly-acquired  hobby  and  eager  to  gel  on 
the  air.  Financial  limitations  necessitated 
acquisition  of  my  equipment  piecemeal 

I  quickly  learned  that:  ill  Anyone  Inquir- 
ing about  a  receiver  was  odd.  at  best: 

(2)  anyone  expressing  a  desire  to  build  his 
own  equipment  was  probably  a  bit  addled; 

(3)  definitely  don't  remain  a  Novice  any 
longer  than  necessary— maybe  two  or 
three  weeks, 

As  time  went  on.  I  acquired  enough 
equipment  10  get  on  the  air  and  did  so.  At 
this  point  it  wasn't  easy,  but  I  read  a  lot, 
and  with  plenty  of  anecdotes  and  televi- 
sion parts  from  Doyle  W0SGM.  1  built  what 
I  needed  {antenna,  T'R  switch,  power  sup- 
ply, etc.)  and  got  a  reliable  rig  going  on  40 


meters   (so   far.   I've   worked   thirty-si* 
states). 

I  do  not  regret  for  a  moment  the  fact 
that  I  received  no  encouragement  ot  sup- 
port from  my  local  radio  club,  as  I  have 
learned  a  great  deaJ.  mostly  the  hard  way. 
I  do.  however,  feel  a  lack  in  my  amateur  en  - 
perience.  which  brings  me,  now.  to  the 
point  of  my  letter.  New  hams  need  all  the 
help  and  encouragement  they  can  get; 
Without  It,  it  can  be  rough  going  at  times 
(as  probably  most  any  ham  can  tell  you), 
and  if  the  clubs  have  the  kind  of  attitude  I 
encountered,  they'll  need  a  pretty  strong 
motivation  to  stay  In  the  hobby  instead  of 
just  chucking  If  In  disgust. 

I  do  wonder  if  my  experience  Is  unique, 
and  I  hope  it  is,  because  otherwise  ama- 
teur radio  has  problems, 

Jon  Danford  KA0SOV 
Joplln  MO 


PR  GAMBIT 


The  convincing  reason  to  learn,  know, 
and  use  International  Morse  code  is  to  de- 
feat the  language  barrier  in  the  interna 
lionet  hobbyJservice  of  amateur  radio 

it  is  one  of  the  lew  ways  you  can  com- 
municate  with  the  average  Japanese  tech 
nictan  There  must  surety  be  others  who 
have  been  to  Japan  and  earned  on  an  eye- 
baft  QSO  almost  entirely  in  Q  signals  be- 
cause of  the  language  barrier 

Electronics  m  Japan  is  not  as  rosy  a  pic- 
ture as  you  have  been  painting  for  the  past 
several  months  in  the  pages  of  73. 

I  became  well  acquainted  with  a  techni 
cal  school  teacher  and  ham  during  my 
tour  there.  1960-1964.  The  Senior  CI  ass  of 
1962  had  about  2$  young  men  in  the  elec- 
tronics courses  and  nearly  all  were  hams. 
Only  one  of  these  25  is  working  in  elec- 
tronics, and  he  Is  with  the  local  telephone 
company,  In  the  microwave  section. 

I  was  a  judge  In  their  science  fair  J  talked 
to  nearly  all  of  the  young  men  al  least 
once  a  week,  A  recent  visit,  however  finds 
one  of  the  "highly  qualified"  technicians 
operating  a  nearly  bankrupt  franchise 
camera  shop.  Another  highly  qua  lilted 
technician  worked  for  the  Voice  of  Ameri- 
ca for  a  few  years  and  now  operates  a  cof- 
fee shop  where  coffee  ts  $200  a  cup.  An- 
other is  selling  real  estate  These  smart 
guys  of  the  60s  that  were  heavily  into  elec- 
tronics are  no  longer  in  the  field  in  1994. 

My  occupation  allows  one  to  meet  cur- 
rent Japanese  technicians  who  are  in  the 
US  on  temporary  duty,  I  have  yet  to  meet 
any  1984  tech  mo  an  who  is  a  ham  I  have 
yet  to  meet  any  who  are  graduates  of  a 
technical  high  school  similar  to  the  one  I 
was  acquainted  with  m  the  60s 

I  think  what  the  Japanese  have  is  a  pub- 
lic relations  gambit  There  are  many  im- 
postsrs  out  there  In  JA-fand.  Perhaps  you 
have  been  taken  In.  Wayne, 

As  For  Japanese  research  and  develop- 
ment, they  are  not  doing  it.  I  have  corre- 
sponded at  great  length  about  developing, 
robotics  (electronics),  some  m  break 
through  areas,  but  there  are  no  takers  In 
JA-land,  with  the  excuse  similar  to  thai  In 
USA— no  development  money.  That  is,  I 
have  been  willing  to  give  away  the  basic 
ideas  and  provide  testing  and  other  re- 
sources free,  but  still  no  fakers. 

As  for  amateur  radio  In  Japan,  t  have 
the  September  issue  of  CO  Ham  Radio,  ail 
53?  pages  of  it.  It  Is  almost  entirely  adver- 


tising. There  Is  less  than  100  pages  of 
ARRL-type  station  news-  Technical  stuff 
Is  pretty  slim,  maybe  12  pages.  Is  that  a 
good  deal  for  amateur  radio?  I  think  not. 

This  letter  does,  however,  reflect  my  na- 
ture with  regard  to  amateur  radio;  thai  is,  I 
am  arrogant,  cynical,  and  skeptical 

Frank  Jerome  W5AT 
Midwest  City  OK 


CWONLY 


I  am  a  Novice  license  holder  and  a  sub- 
scriber to  73.  I  enjoy  reading  II  cover  to 
cover  and  enjoy  your  editorials,  In  the  De- 
cember, 1984.  Issue,  I  believe  you  stated 
that  the  FCC  has  washed  Its  hands  of  po- 
licing the  ham  bands.  If  this  is  so.  please 
let  me  and  the  rest  of  the  Novice  license 
holders  Know  who  lo  turn  to  tor  help  In 
cleaning  up  the  15-  and  40-meter  Novice 
bands  that  are  supposed  to  be  used  for 
CW  only. 

On  Wednesday,  November  11*  19IM,  I 
was  sending  CQ  on  21.146  MHz  when  I 
was  drowned  out  at  7:20  am  by  ZF2BD  In 
contact  with  KA9KDS  using  voice.  This  is 
the  middle  of  the  Novice  (CW  only)  band.  1 
oorft  have  a  Qailbook.  so  I  don't  know 
where  they  are  located.  Before  they 
signed  oft  they  made  plans  to  make  con 
tact  again  on  40  meters  at  7  125  MHjl 

tt  seems  to  me  thai  these  two  amateur 
CB  operators  nave  mucn  more  ot  the  erna* 
teur  bands  to  use  voice  on  than  the  Nov- 
ices have  for  CW  I.  for  one,  would  like  to 
see  the  Novice  or  CW  bands  used  for  CW 
only,  as  this  is  the  way  they  were  intended 
to  be  used 

I  hope  this  letter  will  help  lo  clean  up 
the  misuse  of  the  Novice  or  CW  bands  and 
remind  the  higher  class  license  holders  to 
use  the  bands  properly. 


J.  R.  Russell  KA0TCM 
Lock  wood  MO 


A  /as.  one  can't  be  sure  who  is  wearing  the 
CB  shoes  these  days!  in  the  case  ot  your 
QRM  from  ZF28D  on  voice,  If  you  wttt 
check  the  International  hem  frequency  al- 
locations, you'll  find  that  this  chap  had 
every  right  to  be  using  voice  on  that  fre- 
quency—Cayman islands  are  not  pan  ot 
the  US,  so  they  don't  have  lo  use  Ameri- 
can subbanrfs*  It  KA9K0S  was  afso  on 
voice  on  the  channel— weit,  that's  not 
legai.  But  VQ  bet  KDS  was  safely  up  In  the 
American  phone  band,  working  eross-fre- 
quency  to  the  ZFZ — Wayne, 


[ 


CONCEDE  OR  DESTRUCT 


CT     I 


Regarding  Wayne  Green's  last  two  ed« 
torials  in  the  November  and  December  Is- 
sues of  73,  I  would  like  to  present  these 
sentiments  on  behalf  of  all  the  concerned 
amateurs  standing  just  outside  the  circle 
of  fury  and  frenzy  generated  by  the  code/ 
nocode  confrontation  relative  lo  ama- 
teur-radio licensing.  It's  bad  enough  (hat 
they  must  accept  the  inevitability  of  los- 
ing certain  frequencies  to  the  future  de- 
mands of  commercial  requirements,  but 
there  is  also  the  matter  of  pride  that  was 
once  so  great,  now  being  demeaned  by 
the  Influences  and  Ibe  altitudes  Inside 
and  outside  their  ranks.  Influences  and  at- 
titudes that  run  the  gamut  of  human  frail- 
ty  from  apathy  to  willfulness. 

Despite  allegations   to  the  contrary, 
there  are  thousands  of  amateurs  who  Still 
want  it  remembered  that  their  hoboy  15 
more  than  "a  small  group  of  aging  men 
or   "entertainment   for   a   few  technical 


nuts..."r  that  their  pursuit  Is  an  av- 
ocation that  eccommodates  the  com- 
municator and  the  experimenter,  gives 
hope  to  the  disabled  and  the  confined, 
serves  the  public  m  times  of  special 
events  and  local  disasters,  plays  an  Im- 
portant and  vital  part  in  the  defensive  pos- 
ture and  economic  structure  of  our  nation 
and  could,  if  a  nuclear  holocaust  engulfed 
the  world,  provide  the  only  link  to  a  sane 
survival  through  the  mnovativeness  and 
creativeness  of  the  experienced  amateur. 

And  they  believe  that,  with  firm,  con- 
structive ledership,  the  winds  of  "fury  and 
frenzy"  can  be  calmed,  the  bickering  ot 
"tired  old  men1  can  be  quieted,  the  aid  of 
the  general  public  can  be  enlisted  to  help 
increase  inter  est  in  amateur  radio,  and  fir 
nally.  the  attitude  of  the  FCC  might  even 
be  changed-  But  none  of  this  can  be  ac- 
complished unless  all  concerned  ama- 
teurs recongnize  that  the  cure  for  our  Ills 
is  not  to  compound  the  blame  with  more 
denigration,  but  only  through  a  renewed 
spirit  of  cooperation  and  compromise. 

And  I  would  plead  with  every  Individual 
concerned  with  the  protection  of  our  be- 
loved fraternity,  whether  or  nol  he  con* 
cedes  that  his  operating  habits  make  him 
suspect  for  indictment,  thai  he  ralionalize 
his  feelings,  measure  his  sensibilities, 
and  concede  that  we  are  in  deep  1  rouble. 

We  have  discussed  Ihe  extent  of  ama- 
teur radio  being  over  and  above  a  simple 
hobby.  What  about  enhancing  the  name 
and  the  image  10  Amateur  Radio  Ser- 
vices? 

We  have  discussed  firm  and  construc- 
tive leadership.  If  we  can't  have  a  separate 
Commissioner  0*  Amateur  Radio  Services, 
what  about  campaigning  tor  Senator  Bar- 
ry Goldwater  as  a  Mure  member  of  the 
FCC  upon  retirement  from  Ihe  Senate? 

We  have  discussed  public  help  in  In- 
creasing interest  in  amateur  radio  Have 
the  Soy  Scouts  of  America  been  ouened 
on  the  possibility  of  establishing  super 
merit  badges  earned  by  the  acquisition  of 
various  grades  of  amateur  licenses  as  ex- 
tensions of  their  present  merit  badge  ob- 
tained for  learning  the  Morse  code? 

Have  colleges  been  queried  on  Ihe  Idea 
of  establishing  scholarships  for  technical 
merit  based  on  a  degree  of  excellence  ac- 
quired Ihrough  a  combination  ol  amateur- 
radio  experiences,  grade  of  license,  end 
value  of  public  service? 

Last,  but  nol  least.  I  am  not  completely 
convinced  that  no-code  licensing  would 
increase  interest  in  amateur  radio,  espe- 
cially on  220  MHz_  And  I  am  Just  as  con- 
cerned that  there  are  other  factors  besides 
no-code  licensing  that  encourage  ama- 
leur-radio  participation  in  Japan  There- 
fore, I  propose  a  change  in  amateur-radio 
operating  regulations  that  1  believe  would 
greatly  stimulate  interest  in  amateur 
radio  t!  would  certainly  open  the  door  in 
fact,  tts  potential  for  national  service  be- 
yond helping  amateur  radio  is  only  limited 
try  its  degree  of  expansion.  And  lake  note 
"tired  old  men. . .".  we  could  be  talking 
about  the  security,  welfare,  and  future  ot 
our  grandkids. 

In  essence,  the  proposal  would  permit 
certain  qualified  amateurs  and  certain 
Special  Privileged  licensees  lo  communi- 
cate solely  with  each  other  on  prescribed 
Frequencies;  all  units  owned,  maintained, 
and  controlled  by  the  qualified  amateur 
would  be  operated  under  his  direct  or  indi- 
rect supervision  and  responsibility  in  ac- 
cordance with  FCC  regulations.  The  Spe- 
cial Privilege  License  would  require  pass- 
ing an  examination  on  FCC  regulations 
and  some  k  nob-twist  I  no.  questions  on  the 
level  of  those  taken  In  auto  driving  tesis. 

Revolutionary  as  I  his  concept  may  be,  I 
would  not  be  surprised  thai  for  every  neg- 
ative response  we  might  tlnd  ten  positives 
by  the  objective  thinkers.  Lei's  see  what 
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the  readers  gay.  He*e  Is  some  food  tor 
thought: 

1)  No  additional  QRM 

2)  Evtty  household  with  a  qualified  am- 
ateur could  automatically  extend  the 
blanket  of  family  security  and  welfare. 
Amateur  ingenuity  and  application  would 
be  a  manufacturer's  delight 

3)  Immediately  interest  in  amateur 
radio  would  be  increased.  Property  sup- 
ported and  publicized,  it  could  be  like 
honey  to  I  he  fJy. 

4|  Opera  1 1  no  procedures  are  dictated 
by  the  FCC,  Amateur  radio  sorely  needs 
more  operating  ethics.  Women  partici- 
pants could  provide  more  of  that  In  pro- 
portion to  the  degree  that  we  encourage 
their  pari  Id  pat  Ion,  And  let's  admit  It,  tech- 
nical exams  are  also  a  roadblock  to  the 
mother  and  the  housewife,  Why  not  whet 
her  appetite  and  see  what  happens  after 
thai.  How  come  just  answering  a  few  aim- 
pie  questions  gets  a  driver's  license  lo 
drive  a  lethal  machine  instead  of  ques- 
tions on  automotive  engineering  or  first 
aid? 

5)  Boy  Scout  leaders  in  their  patrols  and 
high  school  teachers  in  their  radio  clubs 
could  greatly  stimulate  participation  in 
communications  through  actual  example. 

§)  For  the  antenna  experimenter,  a  field 
strength  meter  a  Privileged  assistant, 
and  an  KT  would  be  paradise. 

1)  For  the  FEMAh  a  grant  step  towards 
ultimate  national  emergency  communica- 
tions. Possibly  some  sort  of  a  tie-in  with 
police  facilities  couJd  eventually  be  devel- 
oped through  scanners,  etc. 

Well,  that's  It  and  if  It's  heresy,  then  let 
it  be,  Much  water  has  passed  over  the  dam 
since  the  days  of  my  first  spark  coil  The 
la  so  mat  ion  and  excitement  of  those  pio- 
neer days  are  gone.  But  for  us  "tired  old 
men...",   (he   nostalgia  still    remains. 


Shouldn't  each  new  generation  have  the 
same  right  to  this  same  opportunity,  too? 
Wherever  there  is  controversy  and  tur- 
moil, there  must  be  a  cause.  For  those  who 
will  look  beyond  the  horizon  of  mis  cause, 
they  wiH  find  the  hope  of  cooperation  and 
compromise.  For  the  skeptic  there  is  only 
the  bottom  line.  Goncede  Or  Destruct 

Larry  Amann  K5TQN 

HoMayFt 


[ 


COAX  CONNECTIONS 


I  thoroughly  enjoyed  Fred  Cook's  arti- 
cle. "The  End  of  the  Line/'  in  your  Novem- 
ber. 1964,  Issue.  Proper  PL-259  coaxial 
connector  Installation  Es  something  thai 
most  amateurs.  I  believe,  have  misunder- 
stood. Having  installed  and  repaired  liter- 
ally hundreds  of  mobile  telephones,  two- 
way  radios,  and  repeaters  has  really 
helped  me  appreciate  this  science- 
Here  are  some  additional  suggestions 
that  1  find  helpful  and  hopefully  will  aid 
those  who  find  this  task  still  a  bit  difficult, 

•  Unless  you  use  sirver-piated  connec- 
tors, soldering  to  the  four  shield  holes  can 
be  quite  difficult,  Scraping  the  inside  of 
these  holes  with  a  small  knife  or  reamer 
roughens  the  plating  for  better  solder 
adhesion. 

e  It  Is  advisable  to  screw  at  least  M"  of 
the  barrel  over  the  outer  Insulation,  pro- 
viding superior  mechanical  strength. 

•  I  would  suggest  checking  the  connec- 
tor for  shorts  before  and  after  soldering 
the  connector. 

•  When  soldering  the  shield.  I  lay  solder 
over  the  hole  and  place  an  already  heated 
550-Watt  soldering  gun  tip  to  the  top  of 
the  solder.  The  solder  tlux  runs  into  the 


hole,  cleaning  things  up.  and  the  hot  gun 
quickly  heats  (he  materials.  Usually  a 
550-Watt  gun  will  heat  the  connection  in 
about  a  second-  The  quicker  you  can  heal 
the  connection  and  remove  the  gun.  the 
less  chance  you  have  to  melt  the  center  in- 
sulation, ft  is  amazing  now  many  "profes- 
sionally installed"  connectors  I  have  re- 
placed  that  have  melted  insulation  due  to 
too  much  heat  from  soldering  the  shield. 
•  Bravo  to  the  layered  Scotch  brand  tape 
and  Scolchkote'  There  are  no  finer  con 
nector-weat  herding  material  a.  Do  not  use 
cheap  tape.  It  Is  miserable  climbing  a 
100-foot  tower  in  a  Michigan  snowstorm 
to  repair  a  wet  coaxial  connector. 

Please  continue  publishing  these  inval- 
uable "basic"  articles,  They  are  always 
needed. 

Dean  A,  Alger  WD80NL 

Grandville  Ml 


I  HATE  CODE 


] 


Flret%  let  me  say  that  t  am  not  even  a 
ham  yet.  I  went  to  lake  the  test  (Novice) 
from  a  VEC  at  the  Chattanooga  Manifest 
and  didn't  pass  it  because  of  the  code. 
But  I  do  know  enough  about  electronics  to 
be  at  least  General  class.  I  look  it  in  high 
school  and  got  ail  A's 

The  reason  I  didn't  pass  the  code  test  is 
I  hate  code.  It  is  awkward  and  stupid  to 
use.  Now,  don't  get  me  wrong— I  am  not 
just  crying  because  I  didn't  pass,  but  I 
know  that  code  Is  not  more  reliable  than 
voice  or  digital. 

i  am  now  a  CBer.  I  know  that  hams  look 
down  on  CBers  as  being  uncivilized  and 
ignorant  with  the  use  of  the  bands,  but 
have  you  listened  to  some  of  the  ham 
bands  lately? 


Two  meters  around  here  seems  like  CB 
because  of  the  way  some  of  the  hams 
hog  the  band.  But  that  Is  like  anything 
else— there  are  good  and  bad  hams  and 
CBer*. 

When  t  tailed  the  test,  by  the  way,  a  ham 
friend  of  mine  told  me  thai  most  amateurs 
don't  want  any  more  hams  because  of  the 
QRM  It  would  create  on  the  bands.  I  can 
see  that  pornt.  but  what  happens  when  all 
ot  the  old  hams  die?  Trouble,  huh! 

Since  I  riave  been  In  CB  (about  1 1  years) 
I  have  almost  always  obeyed  every  rule  (I 
still  use  my  call  letters  because  I  like  to), 
but  I  have  seen  a  drop  In  CBers  in  the  lasi 
few  years. 

Since  the  FCC  dropped  the  license  on 
CB,  there  has  been  a  drop  In  popular  Ity  be- 
cause anyone  can  do  it  now.  The  CBers  I 
know  all  use  linears,  over  modulate,  and 
use  unallotted  channels  to  keep  any  in- 
terest in  the  hobby,  (I  don't  do  those 
things.)  I  think  a  hobby  should  be  fun  and 
challenging,  not  a  pain  in  the  rear  like  the 
code 

If  the  FCC  drops  the  code,  in  my  opin- 
ion, it  will  go  like  CB.  A  lot  of  people  would 
lose  Interest  in  it  and  leave  it  for  the  dedi- 
cated ones— like  the  CBers  who  are  left 
(the  Illegal  ones). 

I  will  take  the  test  again  and  again  until 
I  pass  it  I  just  hope  that  there  Is  a  hobby 
for  me  to  get  into  by  the  time  I  pass  the 
code  test. 

Keep  up  the  good  work— you  run  a  great 
mag,  I  read  It  all  the  way  through  every 
month. 

Thanks  for  all  of  your  dedication.  I  hope 
to  talk  lo  you  sometime  maybe  on  20  me- 
ters, if  you  aren't  dead  of  old  age  by  the 
time  I  ffSt  my  General. 

Rick  C.  Wilson 
Chattanooga  TN 


Selling  73  for  Ra- 
dio Amateurs  wMI 
make  money  for  you. 
Consider  the  facts: 
Fact  #1:  Selling  73  for  Radio  Am- 
ateurs increases  store  traffic— our 
dealers  tell  us  that  73  for  Radio  Amateurs 
is  the  hottest-selling  amateur  radio  magazine 
on  the  newsstands. 
Fact  #2:  There  is  a  direct  correlation  between  store 
traffic  and  sales — increasethe  number  of  peoplecoming 
through  your  door  and  you'll  increase  sales. 
Fact  #3:  Fact#1  +  Fact  #2  =  INCREASED$ALE$,which 
means  more  money  for  you.  And  that's  a  fact. 

For  information  on  selling  73  for  Radio  Amateurs,  call 
800-343-0728  and  speak  with  our  direct  sales  manager.  Or 
writeto  73  for  Radio  Amateurs,  80  Pine  St.,  Peterborough, 
NH  03458. 
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80  Pine  Street  Peterborough,  NH  03450 

800-343-0728 


MODEL  PK1 

'Shown  wilh  14K  RAM 
and  SK  ROMt 


Now  you  can  get 

in  on  the  fun  on 

packet  radio! 

•  Ready  to  operate —wit fid  &  tested 
-LOW  COST 

•  Easy  lo  learn  easy  to  use 

•  Built-in  (jacket  Modem 

•  Use  with  computers   le'rrwna 
Ifietvpe  machines 

•  SS232  sena'  interface-  45  to  9600  baud 

•  Uses  both  ASCii  and  Baudot 

•  Programmes  Tor  DGlri  AX  25  &  VABC  at  1200  or  600  baud 

•  Aiitomahtanr  rtcogflues  ikokocq*  ot  mcommg  messages 

•  Over  60  otiw**wJ5 

•  Custom  C3H  sion  option 

•  Stores  received  messages  unhl  requested  at  a  Later  time 

•  "Stan*  and  tiwspKWt  mooes  tot  mnstemng  ujiimab  (tali 

•  Operates  as  an  unattended  repeater 

•  Acirvaies  teserype  motoi  lo  ptmi  nwssages 

•  Board  accepts  up  lo  UK  of  HAM 

■  Can  be  custamrzed  for  LANS  ana  up  to  55K  ftAW 

MODEL  PK-1  wired  &  tested  w/4K  RAM  $149.95 

Additional  memory  (up  to  14K  total)  10.00/2K 

Manual  only— credited  with  purchase  9,95 

(add  $2,00  for  shipping) 

RTTY  adapter  board  17,95 
Custom  cabinet  kit— Includes  on/off 

switch,  LED  pwr  indicator,  reset  button  &  pwr  jack  34.96 

Dimensions:  4.5  x  9.5  x  1.5  inches 

Pwr  required:  +12  VDC.  approx.  200  ma. 

Contact  GLB  for  additional  info  and  available  options. 

We  offer  a  complete  line  of  transmitters  and  receivers,  strtps. 

preselector  preamps.  CWtDers  &  synthesners  tor  amateur  &  commercial  use, 

Request  our  FREE  catalog  MC  &  Vt&a  welcome. 


GLB  ELECTRONICS 

1952  Clinton  St.  Buffalo,  NY  14206 
716-824-7936,  9  to  4 


See  List  of  Advertisers  on  page  80 
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ARTER  'l\T  BUY 


Individual  (noncommercial)  , . . . .  ,25t  fW  wort 

Commef ci  ai . . . , ,  60c  per  word 

Prepayment  by  check  or  money  order  is  required  with  your  ad.  No  discounts  or 
commissions  are  available.  Please  make  your  payment  to  73.  Bates  (or  multiple 
insertions  are  available  on  request. 

Advertising  must  pertain  to  amateur  radio  products  or  services,  No  special 
(ayouts  or  positions  are  possible.  All  advertising  copy  must  be  submitted 
typewritten  {double- spaced}  and  must  Include  lull  name  and  address.  Copy 
limited  to  100  words,  max i mum.  Count  only  words  in  text.  Address,  tree, 

73  cannot  verify  advertising  claims  and  cannot  be  held  responsible  lor  claims 
made  by  the  advertiser.  Liability  will  be  limited  to  making  any  necessary  correc- 
tions in  the  next  available  issue. 

Dopy  must  be  received  in  Peterborough  by  the  Sth  of  the  second  month 
preceding  the  cover  date. 

Send  to  Barter  N'  Buy,  c/o  Nancy  Ciampa.  Advertising  Department,  73,  Elm 
Street  Peterborough  NH  03458, 


M1UTAAY  TECHNICAL  MANUALS  for  old 

and  obsolete  equipment.  60-page  catalog. 
S3  00.  Military  Technical  Manual  Service, 
2266  Senasac  Ave.,  Long  Beach  CA  9081 5. 
BNB045 

REPAIR,  alignment,  calibration,  Collins 
written  estimates,  $25;  non-Collins,  S5Q. 
K1MAN,  (207H95-2215.  BNB117 

IMRA— International  Mission  Radio  Asso- 
ciation helps  missionaries  by  supplying 
equipment  and  running  a  net  for  them  dally 
except  Sunday,  14.2B0  MHz,  1900-2000 
GMT.  Bf.  Bernard  Fray,  1  Pryer  Manor  Rd,, 
Urchmont  NY  10538.  BNB123 

NEW  HAM-&WL  SOCIETY  for  unity  of 
thought  &  learning.  Open  to  all.  Many  top- 


ics, awards,  free  ad  space  in  periodical* 
society  net,  museum  participation.  Shack 
pics  &  QSLs  welcome.  Writers  needed 
SASE  for  info  to  RCSW.  32  Applegate. 
Bennington  VT  05201.  BNB197 

CHESS  PLAYERS— Radio-chess  sched- 
ules, matches^  tournaments,  Details.  K2VJ, 
Box  682.  Cologne  NJ  0821 3.  BNB207 

CX7  REPAIRS.  Mark  Mandelkern,  2315 
Derby  St.,  Berkeley  CA  94705;  (415)549^ 
9210.  BNB213 

SCHEMATICS;  Radio  receivers  l92GsteOs 
Send  name,  brand,  model  no. .  SASE  Scare- 
melia,  PO  Box  1,  Woonsocket  FU  02895- 
0001   BNB214 


HAM  RADIO  REPAIR,  tube  through  solid 
state.  Robert  Hail  Electronics.  PO  Box 
3363.  San  Francisco  CA  94128;  (4<»>-729- 
3200.  BNB219 

HAM  TRADER  YELLOW  SHEETS,  in  our 

23rd  year.  Buy,  swap,  sell  ham-radio  gear. 
Published  twice  a  month.  Ads  quickly  cir 
cu late— no  long  wait  for  results,  SASE  for 
sample  copy.  f9  for  one  year  {2*  issues). 
PCB  356.  Wtieaton  IL  60189.  BNB220 

DX  HEADING  MAPS  for  Boston,  NYC.  Phlla, 
Baltimore,  Detroit,  Atlanta,  Chicago,  New 
Orleans,  Saint  Louis,  Dallas,  LA,  11x17 
S175  pp.  22  x  34  $5,95  pp.  Specify  city.  Bill 
Massey  W2H0J*  PO  Box  397,  Haines  port 
NJ  08036.  BNB221 

QSLS  on  wood  grain,  glossy,  and  brightly- 
colored  card  slocks.  Samples  40*,  OOF 
Press,  Dept  2.  505  S  Barslow  #212.  Eau 
Claire  Wl  54701.  BN8250 

QSLS  10  order;  Variety  of  styles,  colors, 
card  stock.  W4BPD  QSLs,  PO  Drawer  DX. 
Cordova  SC  29039.  BNB260 

THE  OX'ERS  MAGAZINE.  Up-to-date,  in- 
formative, mieresting.  Compiled  and  edit- 
ed by  Gus  Browning  W4BPD,  DXCC  Honor 
Roil  Certificate  *4.  Send  for  free  sample 
and  subscription  information  today,  PO 
Drawer  DX,  Cordova  SC  29039.  BNB261 

COCO  OWN  ER5—  Free  software  and  hard- 
ware brochure.  CoCoNuts,  POB  9866,  San 
Jose  CA  95157-0866.  BNB265 

COMPREHENSIVE  RTTY.  ASCII,  CW  soft- 
ware package  lor  TftS-80  models  l/W/4. 
Free  brochure  KCQ  Software,  6319  Boeuf 
Trace,  Alexandria  LA  71301.  BNB270 


CASH  PAID  for  traffic/speed  radar  equip- 
ment.  Write  or  call:  Brian  R,  Esterman,  PO 
Box  8141,  Norlhlield  IL  60093;  (312)- 
251^8901.  BNB271 

SCIENCE  SOFTWARE  for  the  Commodore 
64  and  V1C-20  Amateur  satellites,  moon- 
bounce,  radio  astronomy,  and  more.  For  a 
disk  or  tape  with  five  sample  programs, 
send  $5.00  to  David  Eagle.  7952  W.  Quarto 
Dr..  Littleton  CO  80123;  (3G3B72-402a 
BNB272 

REPEATER  VOTER:  Four-channel  expand- 
able signal  -to- noise  voter  card.  The  voter 
selects  the  best  signal  from  the  audio. 
Just  give  it  COR  and  audio  and  It  returns 
the  best  signal,  All  rnulilple-raceivef  re- 
peaters should  have  one,  Commercial  de- 
sign. For  more  inlormation  write:  Voter, 
Hall  Electronics,  815  E.  Hudson  St..  Co- 
lumbus OH  43211.  BNB274 

KENWOOD  430S  owners  only*  Stop  Scan- 
when  the  squelch  breaks,  the  scan  stops! 
Adjustable  resume  scan  delay.  No  modifi- 
cations! Kit  $25,  assembled  $35  JABCG, 
Rl  Box  388.  Alexandria  IN  48001.  BNB275 

WHY  SELL  (T?  You  can  donate  that  un- 
wanted equipment,  get  ihe  tax  break,  and 
feet  like  a  million  Contact  (he  kids  learn- 
ing English  via  amateur  radio  at  Junior 
High  22  on  Manhattans  Lower  East  Side. 
WB2JKJ,  Junior  High  School  22  ARC,  111 
Columbia  Street,  New  York,  NY  10002. 
BNB276 

COPY  SATELLITE  PHOTOGRAPHS,  weath- 
er maps,  and  press  on  our  military-surplus 
facsimile  recorders.  Recorders  are  solid- 
state,  dual-speed,  and  fully  automatic. 
Catalog  available.   Atlantic  Sales,  3730 
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MOVING? 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73. 

Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to: 

^J^>  hi,  it*ft,ii4i         Subscription  Department 

X*Ci      WaOlO  po  Box  931 

$  ^y  Amateurs         Farmmgdale  NY  11737 

Extend  my  subscription  one  addiliortiiL  year  lor  onl\  $19  97 
Payment  enclosed  Bill  me 

Cjfudi  and  Meuco  122,97/1  yr  only  US  fund*  <irj*n  tin  US  bank.  Fmrtgfi  SurUcc 
S19J97/1  yr.  only  US  funds  drawn  on  US  bank    Foreign  Airmail,  pirate  inquire 
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[ATTENTION 

SUBSCRIBERS 


We  occasionally  make  our  mailing  list  available  to 
other  companies  or  organizations  with  products  or 
services  which  we  fed  might  be  of  interest  to  you.  If 
you  prefer  that  your  name  lie  deleted  frcirri  such  a  list, 
pi ea^  fill  out  the  roujxin  below  or  affix  a  eopy  trf  your 
mailing  label  and  mail  it  to: 

C.W.  Communications/Peterborough 
73  for  Radio  Amateurs 

PO,  Box  931 
Farmingdale,  NY  11737 


Please  delete  my  name  from  mailing  lists  sent  to  other 
companies  or  organ izatioas. 

Name 


Add 


ress 


City 


State 


Zip_ 
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Nautilus  Ave.r  Brooklyn  NY  11224;  (718J- 
372-0349,  BNB280 

FANTASTIC  DISCOUNTS  on  ICOM,  Ken- 
wood, Yaesu,  Sony,  MFJK  Panasonic,  Uni- 
den,  Bearcat,  Regency,  antennas,  coaxr 
CW/RTTY  decoders,  marine,  morel  Free 
UPS  shipping  &  insurance  to  43  states.  25- 
page  picture  catalog  S1.0Q  {refundable) 
Galaxy  Electronics,  Box  1202,  67  Ebar 
Ave,,  Akron  OH  44309;  {216J-376^2402  9  am 
to  5  pm  EST.  8NB281 

DIGITAL  AUTOMATIC  DISPLAYS  for  FT- 
1013,  TS-520S,  Collins,  Swan,  and  all 
others.  Six  1/2"  digits  in  a  5"  wide  by 
1*tfl£"  high  and  9"  deep  metal  cabinet. 
Send  11.00  for  Information,  Grand  Sys- 
tems Dept.  A,  PO  Box  3377,  Blaine  WA 
96230.  Canadians  contact  VE7LB.  BNB2&2 

HOLD  IT  .  STOP.  ,  .THINK.  .  .  Burglar 
alarm  business  easily  learned.  Excellent 
employment  business  opportunities- 
Starting  information  $2.00.  Security  Elec- 
tronics International,  PO  Box  1456-WS, 
Grand  Rapids  Ml  49501.  BNB2B3 

COMMODORE-64  5-Band  DXCC  Log  in- 
cludes custom  beam  headings,  distances 


to  DX,  plus  continent,  country,  dories 
QSOd/QSLd  on  any  band,  phone  or  CW, 
upon  country  name  or  callaign  entry.  Disk- 
ette and  Instructions  $  13.99  ppti.  Sondor 
Software,  PO  Box  416,  Sarnia,  Ontario, 
Canada  N7T7J2,  8NB2S4 

HIGH  QUALITY  courtesy  beepers  for 
transmitters  and  transceivers.  Kit  $14.00n 
built  $18.00.  Write  tor  free  information. 
YSM  Enterprises,  8502  N.  Oketo  Ave., 
Nlles  IL  60648.  BNB2S5 

ATTENTION  ATV  AND  TVRO  BUFFS— 
Proc-Ampt  board  regenerates  sync  and 
gives  total  control  of  video/sync  ratio;  $36, 
kit  $26.  DA~4  board  has  one  video  Input 
and  provides  four  buffered  outputs;  $31, 
kit  $21.  Griffin  Enterprises,  PO  Box  6104, 
Sumter  SC  2915O6104.  BNB2B6 

COLLECTOR  needs  Signal  Corps  tubes 
with  VT  numbers,  Tell  me  what  you  have 
and  your  price.  BASE  for  my  want  list.  Hart 
York,  PO  Box  365,  Fontana  CA  92335. 
BNB287 

ON  MARCH  10,  19&5,  the  Morgan  County 
Repeater  Association  Club  will  sponsor 
the  Indiana  Hamfest  at  the  Indiana  State 


Fairgrounds  Pavilion  Building  In  Indianap- 
olis. Dealers,  vendors,  forums,  and  free 
paved  parking,  Doors  open  to  the  public  at 
3  am.  For  table  reservations,  contact 
Alleen  Scales,  3142  Market  Place,  Bloom- 
ington  IN  47401.  BNB2S8 

S$SS$  SUPER  SAVINGS  on  electronic 
parts,  components,  supplies,  and  comput- 
er accessories.  Free  40-page  catalog  for 
SASE,  Get  on  our  mailing  list,  BCD  EEec- 
tro,  PO  Box  8301 19,  Richardson  TX  75083; 
(214)-690-1102.  BNB2S9 

TRADE:  Atlas  210-X,  Clegg  FM  28,  or  \0 
2 AT  for  Decibel  Products,  Wacom,  or  TX- 
RX  d  up  lexer  for  440-450  MHz.  Will  pur- 
chase If  reasonable.  Blaine  Hanirick 
WB5LSJ,  PO  Box  610173,  DFW  Airport  TX 
75261.  BNB290 

ATLAS  3S0XL  OWNERS  GROUP.  Free 
newsletter.  Send  QSL  with  rig  sm  and 
SASE.  Know  people  who  repair  them?  In- 
formation to  share?  Questions?  Rod 
N5HM,  Box  2169A,  Santa  Fe  NM  87501. 
BNB291 

TS-530S  with  1.8-kHz  SSB  filter,  matching 
Kenwood  SP-23Q  speaker,  AT-230  tuner, 


MC-50  mike,  KB-1,  manuals,  cartons ;  mint 
condition,  $535.  Sean  Giliaspy  N5ETR; 
(8O6)-792-059l  nights.  BN8292 

ROHN  TOWERS— Wholesale  direct  to 
users.  23%  to  34%  discount  from  dealer 
price.  All  products  available.  Write  or  call 
for  price  list  Also,  we  are  wholesale  dis- 
tributor for  Heliax  antenna  cable.  Hill  Ra- 
dio, 2503  G.E,  Road,  PO  Box  1405,  Bloom- 
ington  IL  61701-0887;  (309)-6e3-2141. 
BNB293 

KNOW  FIRSTJ  You  need  the  W5Yt  Report, 
a  twice-monthly  award-winning  hot  insid- 
er ham-radio  newsletter.  Acclaimed  best! 
Confidential  facts.  Ideas,  insights,  nation- 
wide news,  technology,  predictions,  alerts! 
Quoted  coast-tcHsoast?  We  print  what  you 
don't  get  elsewhere  I  $21.00  annually 
w/money-back  guarantee!  SASE  (2  stamps) 
brings  free  sample.  W5YI  Report,  PO  Box 
#10101,  Dallas  TX  75207.  BNB294 

NEW  VE  PROGRAM  QUESTIONS— Dook ret 
contains  the  current  FCC  Amateur  Radio 
Operator  Study  Guide  and  all  1600  actual 
test  questions  for  aft  ham  classes  (Novice 
through  Extra  class).  $3.00  postpaid.  W5YI 
Report,  PO  Box  #10101,  Dallas  TX  75207. 
BNB295 


E  MY  GUEST 


STOP  PLAYING  AROUND 

l  had  a  realty  nice  chat  with  Sanplo 
XZ5A  the  other  day.  It  went  something  like 
this;  "R  TU  5NN  NH  73 ."  And  now  I  have 
some  new  pasteboard  on  the  wall  of  the 
shack. 

Even  as  I  was  sending  the  exchange,  J 
felt  a  flush  of  anger  and  resentment.  I  re- 
sented the  fact  that  there  was  no  way  on 
Earth  I  could  have  a  casual  conversation 
with  this  fellow,  and  I  was  angry  at  myself 
for  playing  the  DX  game.  Playing  so  hard, 
in  fact,  that  \  felt  It  would  be  a  cardinal  sin 
to  ask  Sanpio  any  question  at  all  regard- 
ing  the  shack,  or  the  weather,  or  any  pets 
he  might  have.  You  know  the  feeling.  And 
even  if  I  could  have  overcome  the  guilt  of 
establishing  a  conversation,  I  can't  imag- 
ine a  few  hundred  greedy  DXers  standing 
by  on  frequency  while  we  chatted.  That's 
not  playing  the  game 

What  Is  the  force  behind  DXIng?  What 
drives  otherwise  normal  hams  to  scream- 
ing obscenities  and  using  "a  little  extra1' 
power?  Something  Is  very  wrong  with  am- 
ateur radio  if  all  we  can  say  of  ourselves 


Guest  Editorial  by  Perry  Donham  KW10 

Is,  "Oh,  I've  worked  304  countries"  when 
asked  what  we  do  with  our  hobby.  It's  time 
that  we  stop  destroying  nam  radio  and 
take  a  close  look  at  the  image  we  project 
to  the  world  outside. 

Here's  the  key:  Let's  do  away  with  DX- 
ing.  Let's  get  rid  of  all  the  silly  pins  and 
certificates  and  Honor  Roll  listings.  I  can 
see  some  really  positive  things  coming 
out  of  such  a  plan. 

First,  there  would  be  a  drastic  reduction 
in  the  amount  of  stations  on  the  air  at  any 
given  time,  with  an  attendant  increase  in 
the  rate  of  information  exchange.  This  is 
because  we  would  with  one  blow  elimi- 
nate thousands  of  hams  who  can't  carry  a 
conversation  beyond  the  "5NN  NH  QSL 
SUREiF  stage.  These  people  would  Just 
wander  back  to  the  TV  and  switch  on 
"Family  Feud." 

Second,  an  enormous  quantity  of  rare 
DX  would  appear  on  the  bands,  since  they 
wouldn't  be  hounded  off  the  air  by  3-kW 
stations  demanding  to  be  acknowledged. 
They  would  be  shy  and  elusive  at  first  re- 
membering past  hurts,  but  soon  they 
would  realize  that  the  true  communica- 


tors left  really  were  Interested  in  their  lives. 
As  it  is  now,  these  fellows  get  so  dis- 
gusted with  the  continual  plleups  that 
they  just  leave  the  air  and  take  up  philate- 
ly. But  what  they  really  want  is  someone 
to  talk  to. 

Finally,  we  would  do  away  with  all  the 
bickering  and  hatred  involved  in  hard-core 
DXIng,  I  think  sometimes  we  forget  that 
amateur  radio  is  more  than  a  hobby— it's 
a  service,  unlike  photography  or  riding 
horseback.  Working  DX  is  just  one  tiny 
part  of  the  hobby,  but  it  seems  to  be  a 
breeding  ground  for  greed  and  ill  will. 

Here  are  three  steps  that  we  can  take 
right  now.  We've  got  to  do  something,  or 
we  might  as  well  all  pitch  our  rigs  into  the 
dumpsterr 

•  Eliminate  the  DXCC  Honor  Roll.  The 
basic  DXCC  award  should  be  retained— 
It's  still  an  accomplishment  to  work  100 
countries.  And  we'll  maintain  some  sort  of 
shrine  for  those  who've  already  received 
their  HR  stickers. 

•  Require  the  QSL  cards  for  any  DX 
award  to  document  that  a  conversation  of 
not  less  than  ten  minutes  took  place.  The 
"5NN  NH"  folks  will  fust  have  to  send 
r-e-a-l  slow. 

•  Create  a  special  category  of  awards 
specifically  for  the  contest-style  DXer  in 
which  the  contacts  can  only  be  made  dur- 
ing a  contest  or  DXpeditlon, 

Some  of  these  suggestions  may  be  im- 
practical but  I  think  you  can  get  the  point. 


We  simply  must  inject  a  little  more  idle 

cti it-chat  into  ham  radio. 

Ham-Day  '85 

Now  that  your  circulation  3s  going,  I 
want  to  remind  you  about  Ham-Day  '85. 
H-Day  is  March  24th,  and  it's  the  day  that 
every  ham  in  the  United  States  Is  going  to 
Invite  one  person  Into  his  or  her  shack  for 
a  live  demonstration  of  amateur  radio. 
H-Day  Is  a  very  simple  way  to  get  a  whole 
passel  of  people  Interested  in  our  hobby. 
The  idea  is  not  to  teach  your  guest(s)  radio 
theory  or  {heaven  forbid!)  Morse  code,  but 
just  to  give  them  a  little  taste  of  the  fun 
that  can  be  had  on  the  bands.  You  could 
even  let  them  take  the  mike  for  a  while.  A 
realty  sneaky  thing  to  do  would  be  to  find 
out  (secretly,  of  course)  some  part  of  the 
country  where  your  guest  has  friends  or 
family,  then  set  up  a  schedule  to  that  lo- 
cation! 

The  thing  to  remember  is  this:  We  hams 
have  a  whopping  good  time,  and  it  shows. 
All  you  have  to  do  Is  get  someone  into 
your  shack  for  one  hour,  make  a  few  con- 
tacts, and  BINGO— a  seed  is  planted 
Don't  worry  if  the  person  doesn't  immedi- 
ately sign  up  for  a  Novice  class.  Someday, 
maybe  ten  years  from  now,  they  will  think 
back  on  that  time  spent  in  your  shack  and 
the  seed  will  start  to  grow.  Don't  you  re- 
member how  you  became  interested? 

Perry  Donham  KWlO  is  73 fs  Technical! 
International  Editor. 
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NEVER  SAY  DIE 

editorial  by  Wayne  Green 


from  page  4 

itors.  Give  'em  a  taste  of  what 
it's  like. 
Clubs — please  make  a  club 


project  out  of  this.  Organize 
visitors  to  club-member  ham 
shacks  or  even  set  up  demon- 
stration stations  in  malls,  but 
set  them  up  so  the  visitors  will 


be  able  to  talk  over  the  stations 
and  others  around  will  be  able 
to  hear  what  *s  going  on. 

March  24th  is  D-Day— ham 
Demonstration  Day.  Let's  get 
every  ham  we  can  on  every 
band  to  demonstrate  amateur 
radio  and  to  talk  with  visitors  to 
ham  shacks. 


CES 

The  Winter  Consumer  Elec- 
tronics Show  in  Las  Vegas 
drew  nearly  100,000  attendees 
again — mostly  hi-fi  and  elec- 


tronics dealers  from  all  over  the 
country.  And  again  virtually  all 
of  the  products  were  from  Asia. 
The  new  and  exciting  products, 
almost  without  exception,  were 
from  Japan.  The  biggest  hits  of 
the  show  were  the  new  com- 
pact discs  and  players.  They 
were  the  fad  of  this  season — 
just  as  low-end  computers  were 
the  fad  a  year  ago,  video  games 
the  year  before,  and  hand-held 
electronic  games  the  year  be- 
fore. 

Someone  asked  me  why 
there  were  virtually  no  Ameri- 
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can-made  products  at  the 
show,  I  explained  that  Japan 
has  left  our  country  in  the  dust 
in  electronics.  They're  graduat- 
ing more  engineers  than  we  are 
and  their  best  and  brightest  are 
going  Into  creating  new  con* 
sumer  electronics  products. 
Engineers  we've  developed  in 
the  US— and  the  number  hasn't 
grown  in  over  twenty  years  de- 
spite the  incredible  growth  in 
electronics— are  going  into  mil- 
itary electronics,  where  the  un- 
limited money  is.  Japan  has  no 
military  projects*  so  their  top 
people  are  working  on  con- 
sumer electronics, 

So  I  wandered  around  the 
show  looking  over  the  latest 
stuff  from  Hitachi,  Mitsubishi, 
Panasonic,  Toshiba,  Casio, 
Seiko,  Epson,  NEC,  Sansul, 
Nakamichl,  Kyocera,  Quasar, 
JVC,  Sony,  and  so  on.  The  good 
old  American  brands  such  as 
RCA  and  GE  were  Japanese- 
made,  too. 

The  way  to  change  this,  if  it 
isn't  already  too  late,  is  to  get 
kids  interested  in  hamming  so 
they'll  be  attracted  to  high-tech 
careers  later  on,  In  that  way 
we'll  eventually  have  some  en- 
gineers, technicians,  and  sci- 
entists, You  can  bet  that  there 
isn't  a  single  kid  in  Japan  who 
isn't  familiar  with  amateur  ra- 
dio. Every  high  school  has  a 
ham  club— many  with  hun- 
dreds of  members.  Perhaps  we 
can  get  started  with  D*Day— 
ham  Demonstration  Day— and 
begin  to  get  the  word  out. 

We  have  about  100,00(3  hams 
In  America  who  are  reasonably 
active— who  have  stations 
which  might  help  demonstrate 
our  hobby.  If  every  active  ham 
were  to  show  just  five  friends 
and  neighbors  how  amateur  ra- 
dio works,  we'd  have  a  half  mil- 


lion Americans  acquainted  with 
our  hobby.  Thafs  a  start* 

Japan,  wtth  over  a  half  mil- 
lion active  hams  and  nearly  1,4 
million  licenses  issued,  will  still 
be  way  ahead  of  us— and  with 
only  half  our  population!  But  If 
this  idea  works,  perhaps  we 
can  gear  up  and  do  this  two  or 
three  times  a  year  and  gradu- 
ally get  the  word  around.  It  sure 
would  be  nice  if  every  American 
had  an  understanding  of  our 
hobby  and  realized  that  he/she 
could  join  in  the  Fun  if  he/she 
wanted. 

For  those  hams  who  haven't 
read  the  rules,  there  are  certain 
restrictions  against  visitors 
talking  over  your  station,  A 
friend  can  talk  to  hams  in  any 
country  that  the  US  has  a  third- 
party  agreement  with. 

I'll  be  on  twenty  looking  to 
talk  with  your  visitors  on  D-Day, 
so  look  for  me. 

Writing  about  CES,  my  main 
reason  for  getting  to  the  show 
Involved  my  new  Digital  Audio 
magazine — about  the  compact 
discs.  I've  managed  again  to  be 
in  the  right  place  at  the  right 
time  with  a  new  magazine- 
just  as  I  was  with  Byte  when 
the  microcomputer  revolution 
got  started.  Our  address  is 
WGE  Center,  Peterborough  NH 
03458. 

Digital  Audio  is  particular  fun 
for  me  because  I've  been  a  hi-fi 
hobbyist  for  almost  as  long  as 
I've  been  into  hamming.  And 
back  in  the  early  50s,  when  LPs 
and  hi-fi  really  got  started,  I 
was  a  major  manufacturer  of 
speaker  enclosures,  Larry  Le- 
Kashman,  who'd  been  an  editor 
of  CQ  before  me,  was  the  driv- 
ing force  at  Electro-Voice.  The 
electronics  industry  was 
smaller  then,  with  radio  and  au- 
dio as  Its  main  components. 


But  in  addition  to  the  excite- 
ment of  compact  discs  for  lis- 
tening— and  by  the  way,  once 
you  hear  one  you'll  have  a  terri- 
ble time  not  buying  a  player— 
their  potential  for  computer  ap- 
plications is  awesome.  One 
4-3/4"  disc  can  hold  around  600 
megabytes  of  data.  That's 
about  300,000  pages.  Indeed, 
about  twenty  of  these  discs 
could  hold  the  name,  address, 
and  phone  number  of  every  per- 
son in  the  world  with  a  phone 

What  few  hams  we  have  left 
In  our  hobby  seemed  to  be  at 
CES  and  many  of  them  stopped 
by  the  Digital  Audio  booth  to 
say  hello.  My  thanks! 

Okay,  so  where  do  compact 
discs  fit  into  amateur  radio?  It's 
really  too  early  to  tell  yet,  but 
one  good  possibility  might  be 
to  combine  sound  and  pictures 
on  a  disc  and  thus  be  able  to 
have  everything  needed  to 
teach  our  license  classes  on  a 
single  disc.  Several  firms  are  al* 
ready  mixing  pictures  with 
sound  and/or  data  on  these 
laser  discs. 

A  world  Calibook  on  disc 
would  be  duck  soup,  making  it 
possible  for  us  to  search  for 
anyone  by  name,  call,  location, 
and  possibly  other  parameters 
such  as  special  interests  like 
satellite  communications, 
packet  radio,  repeaters,  RTTY, 
and  so  on.  An  index  to  every 
ham  article  ever  published 
along  with  reprints  of  every- 
thing published  in  the  last  few 
years  might  take  a  couple 
discs. 


DAYTON 

Since  amateur  radio  has 
gone  from  bad  to  worse  in  the 
last  year— as  I  predicted,  unfor 
tunalely— I'd  decided  it  might 


be  best  if  I  skipped  haranguing 
everyone  at  Dayton  again  this 
year.  The  role  of  being  the 
bearer  of  bad  news  isn't  my 
forte.  I  much  prefer  to  be  up- 
beat. If  f  do  have  bad  news,  I  at 
least  want  to  have  some  good 
positive  suggestions  for  solv- 
ing the  problems.  But  I  honestly 
don't  see  any  real  salvation  for 
our  hobby— unless  this  D-Day 
concept  takes  hold  and  we 
start  getting  newcomers  inter- 
ested. So.  lacking  any  positive 
ideas,  l  decided  that  the  need 
for  another  nagging  session 
wasn't  there,  so  I  should  skip 
my  yearly  talk, 

Jack  Burnett  suggested  that, 
well,  if  I  didn't  want  to  talk 
about  amateur  radio,  perhaps  I 
would  just  talk  about  what 
Wayne  Green  is  doing  these 
days,  I  don't  know  why  that 
would  be  of  interest,  but  I'm 
game — so  I  agreed.  I'll  bring 
some  slides  so  you  can  see  the 
new  WGE  headquarters,  the 
Green  Publishing  Institute,  the 
new  magazines  I've  started, 
and  so  on.  No  one  will  come,  I 
know. 

After  being  one  of  the  more 
unknown  people  in  the  world— 
at  least  outside  of  amateur  ra- 
dio—I've been  enjoying  the  re- 
cent publicity  I've  gotten.  The 
February  issue  of  Folio,  the 
publishing  magazine,  had  a 
nice  article  on  me.  And  the  Feb- 
ruary Issue  of  Venture  likewise. 
Venture  is  a  great  magazine,  by 
the  way,  and  I'd  say  that  even  if 
they  didn't  do  a  Wayne  Green 
article.  There  are  some  more  in 
the  works  and  who  knows,  all 
this  PR  may  eventually  con- 
vince one  of  the  consumer 
magazines  to  do  a  bit  on  me. 

So,  get  your  station  cranked 
up  for  D-Day— and  look  for  me 
at  Dayton,  okay? 


Station  fflo/tef 


HAM  RADIO  LOG  PROGRAM 
FOR  THE  TRS80  COLOR  (  32K> 
COMPUTER  W/  DISK    DRIVE  (St  • 

•  OVER   1200   FILES    PER    DISK  !  ! 

•  IT    FIELDS   PER     RECORD 

•  SEARCH    BY    DATE,  CALL  or  PREFIX 

•  FULL    EDIT/UPDATE    FEATURES 

•  SCREEN    OR    PRINTER    OPTION 

•  FULLY    MENU    DRIVEN 

•  COMPLETE     ON    DISK      W/MANUAL 

INTRODUCTORY    PRICE -$14.95* 

Snobird  Software 

P.O.BOX     1047    STN.  A     KELOWNA.  B.C. 

'US -CANADA  -    V1Y7P7 


800-448-9338 


Introducing  ^397 

REPEATA-MATE  RM-1 

Create  Your  Own  Repeater  For 

Special  Events  or  Emergencies. 

Two  Mobile  Rtgs  Plus  an  RM-1 

makes  a  Super,  Fast  Repeater. 

$44.50 

(plus  $3,50  shpg.} 


HU 


To  Order  or  For  More 
Information,  Call  or  Write: 


ONEPDA  COUNTY  AIPQRT  TERMINAL  BUILDING 
ORISKANV    NEW  YORK  1342-1 


*•  *    ft#*  4  |H 


■»      •  - 1 


Amateur  Radio  Logbook  Program 
For  The  TRS80C  Co/or  Computer 


Twenty-fcwr  hour  CLOCK— Up  to  1550  QSO's  per 
disk  -  AutoLOG  DATE,  TIME.  BAND,  MODE  -  File 
scan  for  previous  contacts  during  log  entry  —  EDH7 
UPDATE  QSO/QSL  data  at  any  time  —  FULLY  IN- 
TEGRATED DXCC/WAS  database  —  Printer  options  in- 
clude OSO#,  DATE  HANGE,  PREFIX  CALL  ENTIRE 
LOG,  alphaSORT.  DXCC&WAS  Summery  by  BAND 
Hnd  MODE  —  Compatible  wr|h  all  disk  basic  ROMs 

(requires  32K  -  disk  drive  -  opt.  printer} 

dntaLOG  Ham  Log  Program. ...  * $30,00 

Log  Program  w/o  DXGC/WAS  DATABASE S29.0O 

DXCC/WAS  DATABASE  Program  only S19  00 

(Shipping  adtf  SZOO  -  F1&  residents  4%  tax) 

dftULOG  SOFTWARE  ■  P.O.  Box  10531 
Jacksonville ,  FL  3224?  ■  (904)  396-7933 
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QPECIAL  EVENTS 


Listings  in  this  column  are  provided  free  of 
charge  on  a  spaca-avaitabie  basis.  The  foh 
lowing  information  should  be  included  in 
every  announcement  sponsor,  event,  date, 
time,  piece,  Qity,  state,  admission  charge  (if 
any),  features,  talk-in  frequencies,  and  the 
name  of  whom  to  contact  tor  further  informa- 
tion. Announcements  must  be  received  by  73 
Magazine  by  the  first  of  the  month,  two 
months  prior  to  the  month  in  which  the  event 
takes  place,  Mait  to  Editorial  Offices,  73  Mag- 
azine, Pine  St.  Peterborough  NH  03453. 


MILWAUKEE  Wl 
MAR  2 

The  Milwaukee  Schooi  of  Engineering 
ARC  will  sponsor  Its  second  annual  swap- 

test  on  Saturday,  March  2, 1985,  beginning 
at  8:00  am,  at  the  MSOE  cafeteria,  down- 
town Milwaukee.  Admission  is  52,00  and 
tabfes  are  $300.  Setup  t$ at  7:30 am.  Food 
will  be  available,  Talk-In  or  146.19/.79 
(W9HHX).  For  tickets  or  more  Info rmat ton, 
send  an  jfrftxil  SASE  to  MSOE  ARC 
W9HHX,  1025  N.  Milwaukee  Street,  Room 
C-6,  Milwaukee  Wl  53201,  or  call  Pete  or 
Paul  at  (414)-34M099. 


open  at  7:00  pm)>  at  VFW  Post  3401,  Tabor 
Road  (Route  53K  Morris  Plains  NJ.  Free 
parking  will  be  available.  For  more  infor- 
mation, write  to  SARAr  PC  Box  3,  Whip  pa- 
ny  NJ  07981,  or  check  the  K2RF  repeater 
on  146,385^985, 


HUDSONVILLE  Ml 
MAR  9 

The  Holland  Amateur  Radio  Club  will 
sponsor  its  second  annual  Amateur  Radio 
Auction  on  Saturday,  March  9,  I985r  from 
9:00  am  to  1:00  pm,  at  the  Hudsonville 
High  School  auditorium,  5051  32nd  Ave,, 
Hudsonville  Ml  (6  miles  north  of  1-196.  Exit 
62),  Equipment  can  be  checked  in  from 
6:00  am  to  noon.  A  10%  donation  wMI  be 
received  from  each  Item  sold.  Talk-in  on 
146.06  and  .52.  For  more  information,  con- 
tact Dan  Ruiter  KCSKN,  7106  Michael 
Drive,  Hudsonville  Ml  49426. 


LAFAYETTE  LA 
MAR  9-10 

The  Acadiana  Amateur  Radio  Associa- 
tion will  hold  its  25th  annual  hamfest  on 


March  9-10,  1985,  in  conjunction  with  the 
American  Radio  Relay  League  Louisiana 
State  Convention,  at  the  Holiday  Inn  Gen 
tral  Holidome.  just  south  of  Interstate  10 
on  Highway  167,  Lafayette  LA.  For  further 
information,  contact  the  Acadiana  Ama- 
teur Radio  Association,  POBojc51174,  La- 
fayette LA  70505. 

INDIANAPOLIS  IN 
MAR  10 

The  Morgan  County  Repeater  Associa- 
tion wNl  sponsor  the  Indiana  Hamfest  {for- 
merly the  Martinsville  Hamfest)  on  March 
10, 1985,  starting  at  0:00  am,  at  the  Indiana 
State  Fairgrounds  Pavilion  Building,  fcndi- 
anapolis  IN.  Admission  is  $5.00.  A  pre- 
mium fable  is  $40.00,  a  flea-market  table 
is  $8.00.  and  a  flea-market  space  without 
a  table  is  $3.00.  All  tables  must  be  re- 
served in  advance.  Setup  for  reserved  ta- 
bles will  be  available  Saturday,  March  9, 
from  3:00  pm  to  9:00  pm.  Setup  on  Sunday, 
March  10,  Is  from  6:00  am  to  6:00  am.  No 
cars  will  be  let  inside  after  8:00  on  Sunday, 


There  Is  free  parking.  Talk-in  on  145.25.  For 
table  reservations  or  Information,  send  an 
SASE  before  March  1  to  Aileen  Scales 
KC9YA,  3142  Market  Place,  Blooming  ton 
IN  474Q1;(812>33^4446. 

STERLING  IL 
MAR  10 

The  Sterling-Rock  Fails  Amateur  Radio 
Society  will  hold  its  Silver  Anniversary 
Hamfest  on  March  10,  1985,  beginning  at 
7:30  am,  at  the  Sterling  High  School  Field- 
house,  1608  4th  Avenue,  Sterling  IL,  Ad- 
mission is  £200  in  advance  and  $3.00  at 
the  door.  There  will  be  commercial  distrib- 
utors, dealers,  and  a  large  flea  market 
There  wttl  be  free  parking  and  space  to  ac- 
commodate self-contained  campers  over- 
night. Food  will  be  available.  Commercial 
tables  and  fables  requiring  electricity  are 
$5.00;  other  tables  are  $3,00.  TaIMn  on 
146,25/  S5  (W9MEP).  For  tickets,  table  res- 
ervations, or  information,  contact  Sue 
Peters  KA9GNR,  PO  Box  521,  Sterling  IL 
61081;  (815>-625t9262. 


RTTY  FACTORY 
INVENTORY  REDUCTION  SALE 

•  DM-170»TU-300*TU-170A#TU-1200 
•  All  Reduced  For  Big  Savings • 

CALL  TODAY  (913)  234-0198         ^30S 
FLESHER  CORP.  -  P.0,  BOX  976  •  T0PEKA,  KS  •  66601 


CIRCLEVILLE  OH 
MAR  3 

The  Teays  Amateur  Radio  Club  will 
hold  its  seventh  annual  hamfest  on 
March  3,  1985,  beginning  at  8;00  am,  at 
the  Kr  C.  Lodge,  two  miles  north  of  Clr- 
clevilte  OH  on  County  Road  #51  (old  #23). 
Sellers1  setup  begins  at  6:00  am.  Tables 
{B-foot)  are  $4.00  in  advance  and  $5,00  at 
I  he  door  Tickets  are  $2 .00  in  advance 
and  $3.00  at  the  door.  Talk-in  on  the  Ctr- 
devil  I  e  repeater  (147.16).  Refreshments 
will  be  available.  For  table  reservations, 
send  an  SASE  to  Joe  Subich  AD8I,  7825 
State  Route  N18S,  Clrcleville  OH  43113. 
For  additional  information,  contact  Len 
Campbell  WBSPPH,  8951  State  Route 
#188,  Clrcfevllle  OH  43113. 

SPRINGFIELD  MA 
MAR  a 

The  Mount  Tom  Amateur  Repeater  As- 
sociation, Inc.  (MTARA)  will  host  its  first 
annual  Indoor  flea  market  on  March  3. 
1985,  from  9:00  am  to  4:00  pm,  at  the 
Knights  of  Columbus  Hall,  Elder  Council 
69,  Granby  Road,  Chicopee  MA  (easy  ac- 
cess from  6-90,  1-91,  and  1-391).  Admission 
is  S1.00;  tables  are  $7.00  in  advance  and 
$8.00  at  the  door.  Power  is  available  for 
vendors.  Setup  begins  at  8:00  am.  There 
will  be  food  available.  For  table  reserva- 
tions or  more  information,  contact  Mickey 
^Yale  NTCDR,  6  Laurel  Terrace,  Westfield 
lA0l0a5;(4l3)-562-l027. 

ST.  LOUIS  MO 
MAR  a 

The  Jefferson  Barracks  Amateur  Radio 
Club  will  hold  its 25th  annual  Amateur  Ra- 
dio Auction  on  Friday,  March  8,  I985r  be- 
ginning at  7:30  pm,  at  the  St.  Louis  Fire- 
fighters Hail,  5856  Gravois  at  Christy, 
South  St.  Louis  City. 

MORRIS  PLAINS  NJ 
MAR  8 

The  SpMt  Rock  Amateur  Radio  Associa 
tion  will  hold  its  annual  ham  auction  on 
March  8, 1965,  beginning  at  8; 00  pm  (doors 

»"  See  List  of  Advertisers  on  page  80 


IF  YOU  COMBINE  1.3  -  1296  and  249.95  WHAT  DO  YOU  GET? 
A  COMBINATION  THAT  YOU  CANT  BEAT. 


??1b    COUNTER 


/  3D  0.7/749 


J.         r==3=- 


■  L^r!?  '  \^~=!  **  **■  ■* 


M  •      im.i 

i     r 


1.3  IS  THE  FREQUENCY 

1296  IS  THE  BAND 
$249.95  IS  THE  PRICE 


« Frequency  Raoge  iOH2  to  1.3Ghz 

•  .4"  3  Dig-it  LED  Display 
■  Automatic  decimal  pojrrt 

•  5VTx6J'  x2"  all  meial  case 

•  Guilt  in  pre-scfller 
1  year  warranty 


*  Accuracy  +  1  pprn  (.0001} 

*  Reacts  12&6  Mhz  Band 
■  Stability  ±  1  ppm/hour 

*  Stability  ±  Ippm/Mo. 

*  USv  operation 
Temp  ±  3ppm  20  To  50  C 


input  impedance  1M  orim/20  fJf  to  100  Mta  -  50  ohm  afjove  100  Mnz 


MASTER  CARD-  OR  VISA  ACCEPTED 

CALL  716-574-5B4B  or  WHITE: 


'32B 


L  isslrunenls  lire 


1&  DAY  -  NO  HASSLE 
RETURN  GUARANTEE 

636  Sheridan  Drive, 

Ton  a  wan  da  New  York  14150 

("716)  874-5848 


DTMF  DECODER 


$15 


The  LJM2RK  decoder  kit  converts  your  receiver  into  a 
special  receiver  or  control.  When  a  user-selected  time- 
tone  combination  is  received,  the  output  provides  a  relay 
control  for  activating  speakers  or  other  devices. 

INPUT:  Audio  Irom  transceiver,  scanner,  etc 
OUTPUT:  SPST  (NO.)  relay. 

FEATURES:  Single  or  dual  tones  adjustable  over  the  IB 
digit  Touch  Tone  range  •  Adjustable  response  time  * 
Relay  output  *  Manual  or  auto  reset  •  Single  lone  ON 
latching  with  diflerenl  single  toneresei  OFF  *  Operates 
on  1 2VDC  *  Interlacing  of  my  Iti pie  boards  lor  multi-digit 
sequential  activation  and  reset. 

APPLICATIONS^  Call-up  system  *  Repeater  or  commer- 
cial controls  •  Elc  limited  only  to  your  imagination    • 

LJM2RK  decoder  kit  includes  all  component,  relay,  and 
PC.  Board .  SIS  plus  $1.50  shipping. 

LJM2RC  enclosure  kit  Includes  molded  case,  speaker, 
mput  cable.  .  ,  ,S5  plus  Si -50  shipping. 

For  information  and  to  order  write: 


THE  METHENV  CORPORATION 

204  Sunrise  Drive   Madison,  IN    47250 


■205 


VOICE  OPERATED 
SQUELCH 


•  Fits  inside  most  HF-SSB  transceivers. 

•  Requires  human  voice  to  activate. 

•  Ignores  static,  noise  and  heterodynes. 

•  Connects  to  audio  leads  and  9/12  VDC, 

•  Fully  assembled  and 
tested  $99.95. 

»  Complete  compre- 
hensive manual, 

•  Used  worldwide  in 
commercial  and  mili- 
tary transceivers. 

@[fe--  ^290 

COMMUNICATIONS 

5479  Jetport,  Tampa,  FL  33&T4     •    (&13)  B85-3996 


COMPUTER 


TRADER 
MAGAZINE 


^260 


•  *  +  LIMITED  TIME  OFFER  *  •  * 
BAKER'S  DOZEN  SPECIAL! 

$12.00  for  13  Issues 

Regular  Subscription  $15*00  Year 

Foreign  Subscription:  $55.00  (air  mail) 

$35.00  (surface) 

Articles  on  MOST  Home  Computers, 
HAM  Radio,  hardware  &  software  reviews, 
programs,  computer  languages  and  cons:! ruc- 
tion, plus  much  more!!! 

Classified  Ads  for  Computer  &  Ham  Radio  Equipmenl 

FREE  CLASSIFIED  ADS 

for  subscribers 

Excellent  Display  and  Classified  Ad  Rates 

Full  National  Coverage 

CHET  LAMBERT,  W4WDR 

1704  Sam  Drive  »  Birmingham,  AL  35235 

(205)  854-0271 

Sample  Copy  $2.50 
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BLACKSBURG  VA 
MAR  14-10 

Virginia  Polytechnic  Institute  and  Slale 
University  will  hold  a  workshop,  Persona! 
Computer  and  STO  Computer  Interlacing 
for  Scientific  Instrument  Automation,  on 
March  14-18. 1985.  at  Virginia  Tech,  Blacks 
burg  VA  The  hands-on  workshop,  di reel- 
ed by  Mr  David  £.  La r sen  and  Dr  Paul  E. 
Field.  is  $450,00  for  three  days  Participants 
will  be  wiring  and  testing  interfaced  For 
more  information,  write  Or,  Linda  Let  lei, 
CEC  Virginia  Tech,  9  lacks  burg  VA  24061 , 
or  phone  (7031-961-4848, 


NORTH  AMERICAN  OPEN 

SLED  DOO  RACE 

MAR  15-17 

During  March,  1995,  contacts  with  the 
Arctic  Amateur  Radio  Club  will  be  con 
firmed  with  special  QSL  cards  picturing 
Fairbanks'  throe  major  winter  events:  the 
Yukon  Quest  sled  dog  race,  the  Winter  Ice 
Festival,  and  the  North  American  Open 
sled  dog  race.  The  AARC  wll  I  also  mount  a 
48-nour  contest  style  operation  during  the 
North  American  Open,  from  0000  UTC  on 
March  15  through  0000  UTC  on  March  17, 
on  80  meters  through  70  cm.  using  I  he 
club  call  sign  KL7KC  To  quality  for  an 
award  certificate,  submit  a  QSL  from 
KL7KC  dated  March  15.  16.  or  17,  19B5, 
and  cards  from  any  two  members  of  the 
AARC  dated  March.  1985  (or  a  list  of  con- 
tacts certified  by  an  official  radio  ctub  or 
two  other  amateurs).  Endorsements  for 
working  25  additional  AARC  members 
during  March  are  available.  Please  send 
$5  00  do  cover  the  cost  of  certificate  print- 
ing and  handling)  to:  Arctic  Amateur  Radio 
Club,  PO  Box  61389,  Fairbanks  AK§970& 


HUDSON  NH 
MAR  16 

The  Interstate  Repeater  Society  will 
hold  lis  annual  flea  markei  on  Saturday, 
March  16,  1985,  el  the  Lions  Club,  Lions 
Avenue,  Hudson  NH.  Talk- In  on  146.25/.B5 
and  146.52  simplex.  For  complete  infor- 
mation or  to  reserve  a  table,  write  the  In- 
terstate Repeater  Socle ly,  PO  Box  693, 
Derry  NH  03038.  or  call  Dick  WB8YGR  at 
(603^*893479, 


FT.  WALTON  BEACH  FL 
MAR  16-17 

The  Playground  Amateur  Radio  Club 
(PARC)  will  sponsor  the  fifteenth  annual 
North  Florida  Swapfesl  on  Saturday.  March 
IB,  19B5,  from  6:00  am  to  4:00  pm,  and  Sun- 
day, March  17,  1985.  (rem  8:00  am  to  3:00 
pm,  at  the  Fl,  Walton  Beach  Fairgrounds, 
Ft.  Walton  Beach  FL  For  further  informa- 
tion, contact  the  Playground  Amateur  Ra- 
dio Ctub,  PO  Box  3075,  Ft.  Walton  Beach 
FL  3254a. 


MIDLAND  TX 
MAR  1  &- 17 

The  Midi  and  Amateur  Radio  Club  will 
hold  its  annual  St  Patricks  Swapfesl  on 
Saturday  and  Sunday,  March  16-17,  1985. 
at  the  Midland  County  Exhibit  Building,  lo- 
cated east  of  Midland  on  the  north  side  of 
Highway  80.  The  hours  on  Saturday  are 
10:00  am  to  51D0  pm  and  on  Sunday,  600 
am  to  230  pm  Registration  is  $5 00  in  ad- 
vance and  $8.00  at  the  door  Tables  are 
S6.00  each.  Volunteer  examiner  tests  tor 
all  categories  wfB  be  given  and  refresh- 
ments will  be  available.  For  reservations 
and  further  information,,  p tease  contact 
the  Midland  Amateur  Radio  Club,  PO  Box 
4401,  Midland  TX  79704 


WEST  HARTFORD  CT 
MAR  17 

The  Insurance  City  Repeater  Club  will 
hold  Its  third  annual  ham-radio/elec iron- 
ies flea  markei  on  March  17,  1985,  from 
9:00  am  to  4:00  pm,  at  the  American 
School  for  the  Deaf,  North  Main  Street, 
West  Hartford  CT,  Admission  is  $1,00  and 
tables  are  $8.00,  For  more  information, 
contact  Charles  I.  Motes,  Jr.  K1DFS. 
Treasurer,  22  Wood  side  Lane,  Ralnvltle 
LCT  06062;  <2G3)~747-6377. 


MEM  AUG  H  VALLEY  PA 

The  Comma  ugh  Valley  Amateur  Radio 
Club  will  hold  its  eighth  annual  hamfe&l 
on  Sunday,  March  17,  1985,  from  8.-00  am 
to  4:00  pm,  at  the  East  Taylor  Fire  Hall,  on 
Route  271,  five  miles  south  of  Route  22  (4 
miles  north  of  Johnstown  PAi  Food  will 
be  available.  Talk-in  an  146.34r.94.  For 
more  information,  write  to  the  Cone- 
rnaurjh  Valley  Amateur  Radio  Club,  2829 
Bedford  Street  Johnstown  PA  15904, 


TRENTON  NJ 
MAR  17 

The  Delaware  Valley  Radio  Association 
will  hokt  its  13th  annual  flea  market  of  am- 
ateur-radio and  computer  equipment  on 
March  17,  1985f  fiom  6:00  am  to  4:00  pm, 
at  tne  New  Jersey  National  Guard  112th 
Field  Artillery  Armory,  Eggerts  Crossing 
Road.  Lawrence  Township,  Trenton  NJ 
Admission  is  $250  in  advance  and  S3 00 
at  the  door.  There  will  be  indoor  and  out- 
door flea-market  areas,  commercial  deal- 
ers, and  plenty  of  refreshments,  Sellers 
must  provide  their  own  tables.  Talk  in  on 
146.52 and  146  07/67.  For  advance  tickets 
and  space  reservations,  send  an  SASE  to 
KB22Y,  Box  441 B,  RD  #1,  Stockton  NJ 
06559. 

JEFFERSON  WI 
MAR  17 

The  Trl-County  Amateur  Radio  Club  will 
hold  its  annual  hamfest  on  March  17, 
1985.  from  8:00  am  to  3:00  pm,  at  the  Jef- 
ferson County  Fairgrounds,  Jefferson  WI. 
Tickets  are  $2,50  In  advance  and  $3.00  at 
the  door.  Tables  are  S3.00  in  advance  and 
S4.00  at  Ihe  door.  There  will  be  plenty  of 
food  and  free  parking.  Doors  open  at  7:00 
am  for  sellers  only.  Talk- In  on  144.69f 
14549.  146,22/146.82,  146.52/^52.  For  more 
Information,  advance  tickets.  Of  table  res- 
ervation, send  an  SASE  to  Bob  Barker 
K9RU,  724  Burdick,  Milton  WI  53563 

MAUMEE  OH 
MAR  17 

The  Toledo  Mobile  Radio  Association, 
Inc.,  will  hold  its  30th  annual  Ham/Com- 
puter Fest  and  Auction  on  Sunday,  March 
17.  1965.  from  BiOO  am  to  5:00  pm,  at  the 
Lucas  County  Recreation  Center,  Key 
Street,  Maumee OH.  Admission  is  S2.5Q  in 
advance  and  S3.0Q  at  the  door.  Tables  wilt 
be  available.  Alternate  activities  will  oe 
held  In  the  4+1  room,  starting  at  11:00 
am.  Free  parking  and  refreshments  will 
be  available.  Talknn  on  146.52,  147 87/27. 
and  447.6S0Y442.8d0.  For  tickets  or  more 
information,  contact  Joseph  Nyitrsy 
W8LNV.  3950  Drummond  Road.  Toledo 
OH  43613,  1419^472-7935- 

CHINESE  WATER  GOD 

MAR  23-24 

The  Yuba-Sutter  ARC  will  operate 
WAGAGD  from  1600  UTC  on  March  23  to 
0400  UTC  on  March  24  to  commemorate 
the  106th  annual  parade  and  festival  in 
honor  of  BOK  KAI.  the  Chinese  Water 


God.  WABAGD  will  be  using  the  low  end  of 
i he  General  phone  bands  of  75, 40,  and  20 
meters  and  also  147,450  simplex.  For  a 
certificate  suitable  for  framing,  send  a 
QSL  and  an  SASE  to  WA6AGD.  cfo  BOK 
KAI,  MarysvHIeCA  95901 

H-DAY 
MAR  24 

Sunday,  March  24r  1965,  ts  H-Day:  TJs 
attempt  to  help  attract  more  people  into 
amateur  radio.  We  want  YOU  to  PERSON 
ALLY  Invite  someone  to  watch  you  oper- 
ate. Share  ham  radio  for  only  one  hour 
with  ANYONE  who  you  think  might  be  in- 
terested Stop  worrying  about  ham  radio's 
future— do  something  about  it.  ARS 
W2NSCW1  will  be  on  the  air  most  of  the  day 
and  KW 10  will  have  dragged  some  unsus- 
pecting passer-by  into  (he  shack,  Help  us 
help  you— on  H-Day. 

GROSSE  POINTE  Ml 

HldHn-  i£4 

The  Southeastern  Michigan  ARA 
(SEMARA)  will  sponsor  lis  annual  Swap 
and  Shop  on  March  24.  l£85,  from  0:00  am 
10  3:00  pm.  at  Gross*  Pointe  North  High 
School.  707  Vernier  Rd.,  Gross*  Pointe  Ml. 
Admission  is  $3  00  and  tables  are  So, 00 
Talk-in  on  147.150  repeater  and  146.52  To 
reserve  tables,  can  George  Berg  KB85S  at 
(313M46-1804.  or  write  to  PC  Box  646.  St. 
Clair  Shores  MM808C. 

LYNN  MA 
MAR  24 

HE  19*79  ARA  of  Chelsea  MA  will  hold 
t  annual  flea  market  on  Sunday,  March 
1985.  from  WOO  am  to  3:00  pm.  at 
e  Ireson  building  in  Ryan  Hall  (part  of 
e  Lynn  Hospital  complex),  493  Western 
venue  (Route  107),  Lynn  MA.  Admission 
s  S1  00  and  tables  are  $6  00  in  advance 
nd  SB-0G  at  the  door  Talk-in  on  146.19/ 
and  14&52.  For  table  reservations, 
send  checks  to  17/79,  PO  Box  171,  Chel 
sea  MA  02150, 

WINCHESTER  IN 
MAR  24 

The  Randolf  Amateur  Radio  Assopia 
tion  will  hold  Its  6th  hamfest  on  Sunday, 
March  24. 1985.  from  B;00  am  to  5:G0  pm.  In 
the  Winchester  National  Guard  Armory 
Ticket  donations  are  $3.00  and  children 
under  12  will  be  admitted  free.  Table  space 
(by  reservation  only)  is  $5.00  with  a  I  able 
and  $2. 50  without  On  Saturday,  setup  Is 
from  6:00  pm  to  8:00  pm  and  on  Sunday, 
5:00  am  to  8:00  am,  Features  will  include 
dealers,  a  flea  markei.  programs,  food, 
and  drinks  (all  insirjev  Talk  in  on  147.90/ 
.30  and  224  907223,30  For  reservations 
and  more  information,  coni act  RARA,  Bo* 
152,  Winchester  IN  473&4.  or  call  Hem 
James  WB9UZZ  at  (317)564-4995 

FARGO  ND 
MAR  30 

The  Red  River  Valley  and  NDSU  Ama- 
teur Radio  Clubs  will  sponsor  a  ham-radio/ 
computer  show  and  swapmeet  on  March 
30,  1965,  from  B;00  am  to  5:00  pm,  at  the 
Army  National  Guard  Armory  at  Hector 
Field  Commercial  tables  are  $20.00  and 
noncommercial  tables  are  $5.00  ($3,00  for 
a  half  table}  Ta*Mn  on  1461&.76.  For 
table  reservations  or  more  information, 
contact  Tim  Gooding  WDtfGUR  Event 
Chairmen,  1006  Sheyenne  Street,  West 
Fargo  ND  58078,  (70 1^282-6630. 

WELLESLEY  HILLS  MA 
MAR  30 

The  Weliesiey  Amateur  Radio  Sociefl 


will  hold  Its  annual  spring  auction  on  Sal- 
urday,  March  30,  1985,  beginning  at  11:00 
am,  at  the  Weliesiey  Hills  First  Congrega- 
tional Church,  207  Washington  Street, 
Weliesiey  Hills  MA  (on  Route  16  ai  the  In- 
tersection of  Route  9).  There  is  no  admis 
slon  charge.  Check- in  will  start  at  10:00 
am.  Commission  is  15%.  with  a  Si .00  min- 
imum and  a  £30  00  maximum.  There  will 
be  free  parking  and  food  available  Talk-in 
on  147.63/.03.  For  more  information,  con 
tact  Nets  Anderson  KlUR  at  (617)  872 


UPPER  SADDLE  RIVER  NJ 
MAR  30 

The  Chestnut  Ridge  Radio  Club  will 
hold  a  ham-radio  flea  market  on  March  30, 
1985.  at  the  Saddle  River  Reformed 
Church  Education  Building,  East  Saddle 
River  Road  and  Weiss  Road,  Upper  Saddle 
River  NJ.  There  is  no  admission  fee.  Ta- 
bles are  S  10.00  for  the  first  one  and  $5.00 
for  each  additional  table  There  is  a  iSOO 
tee  for  tatlgating.  Food  will  be  available. 
For  more  information,  call  Jack  Meagher 
W2EHD  at  (201 1-768-8360  or  Roger  Soder 
man  KW2U  at  12011-666-2430. 

EGG  HARBOR  CITY  N J 
MAR  30 

The  Shore  Points  Amateur  Radio  Club. 
Inc..  will  sponsor  Springiest  B5  on  Satur- 
day, March  30,  1985,  from  9:00  am  to  2  00 
pm.  at  the  Atlantic  County  4-H  Center. 
Egg  Harbor  City  NJ  (about  15  miles  west 
of  Atlantic  City),  There  will  be  8000  square 
feet  of  heated  indoor  space;  covered  tail- 
gating  will  be  available,  weather  permit- 
ting. Admission  is  S5QQ  for  sellers  (bring 
your  own  table)  and  S3.00  for  general  ad- 
mission ($2.50  in  advance).  There  is  a  lim- 
ited amount  of  ac  in  the  Indoor  space.  For 
more  Information,  contact  SPARC,  Bo* 
142.  Absecon  NJ  08201 


COLUMBUS  GA 
MAR  30-3 1 

The  Columbus,  Georgia,  ARC  will  Spon- 
sor a  hamfest  on  Saturday,  March  30, 
1985,  from  9:00  am  to  5:00  pm,  and  Sun- 
day, March  31 ,  1985,  from  9:00  am  to  3:30 
pm,  at  the  Columbus  Municipal  Auditori- 
um, Columbus  GA  There  will  be  ARES 
and  MARS  forums,  an  open-air  Ilea  mar- 
ket, free  coffee,  and  free  parking  for  self- 
contained  RVs  (no  hookupsi  Indoor 
tables  are  $6.50  per  day,  Tickets  are  $1.00 
each.  6  for  $5.00,  and  13  for  $10.00.  Talk  in 
on  14601/51,  FCC  exams  will  be  given  on 
Saturday  morning.  For  more  information, 
contact  George  M.  Reitz  N4AQO.  RR2, 
Box  220.  Seale  AL  36875;  {205>855  2204. 

DIXON  IL 

MAR  31 

Tne  19th  annual  Rock  River  ARC  Ham- 
fest will  be  held  on  Sunday,  March  3i. 
19851.  beginning  at  8 DO  am,  at  the  Lee 
County  4-H  Center,  one  mile  east  of  the 
junction  of  Routes  52  and  30.  Tickets  are 
S2,00  In  advance  and  $3.00  at  the  door. 
8-foot  tables  are  $5.00  and  inside  space 
for  the  flea  market  is  $3.00.  There  will 
be  food  available.  Talk-in  on  1 46  37'  97  and 
444.700/449.700.  For  advance  tickets 
(available  until  March  15)  or  further  infor- 
mation, contact  Shirley  Webb  KA9HG2 
618  Orchard  Street,  Dixon  IL  61021;  [8151- 
264-3811. 


TIMONIUM  MD 
MAR  31 

Tne  Baltimore  Amateur  Radio  Dub,  Inc., 
will  hold  the  A RRL-ap proved  1985  Greater 
Baltimore  Hamboree  and  Computerfest 
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on  Sunday,  March  31,  1985,  from  8:00  am 
to  4:0G  pmf  at  the  Maryland  State  Fair- 
grounds Exhibition  Complex,  east  of  I  83, 
Exit  17,  just  north  of  Baltimore,  inTimoni- 
um  MD.  Admission  is  $4.00  and  children 
under  12  will  be  admitted  free.  There  will 
be  a  special  commercial  exhibitors1  and 
dealers'  area,  a  giant  indoor  flea  market,  a 
large  hard-surface  tallgaling  arear  an 
ARRL  forum,  FCC  license  exams,  and 
guest  speakers.  Talk-in  on  146.07/67  and 
146.52  simplex.  For  additional  informa- 
tion, contact  GBH&.C.  PO  Box  95,  Timoni- 
um  MD  21Q93-OG95,  or  phone  (301)  561 -1232. 


MADISGN  OH 
MAR  31 

The  Lake  County  Amateur  Radio  Associ- 
ation will  hold  its  seventh  annual  Lake 
County  Ham  test  and  Computer  Fest  on 
Sunday,  March  31,  1965,  trom  8:00  am  to 
4:00  pm,  at  Madison  High  School  Madi- 
son OH  £40  miles  east  of  Cleveland).  Ad- 
mission is  $3.00  in  advance  and  $3,50  at 
the  door.  A  6- toot  table  Is  1500  and  an  8- 
foot  table  is  $6.50,  Setup  begins  at  5:30 
am.  Ail  display  space  is  indoors  and  there 
will  be  plenty  of  free  parking.  Talk-m  on 
147.81/,21.  For  information  or  reservations, 
send  an  SASE  to  Lake  County  Hamfest 
Committee*  713  W.  Jackson,  Painesville 
OH  44077;  (216^953-9784. 

GRAYSLAKE  IL 
MAR  31 

The  Libertyville  and  Mundelern  Amateur 
Radio  Society  (LAMARSJ  will  host  LA- 
MARStest  1985  on  March  31,  1985,  begin- 
ning at  8:00  am,  at  the  Lake  County 
Fairgrounds,  Grayslake  IL.  Setup  begins 
at  6:00  am,  Admission  is  $2.00  in  advance 
and  $3,00  at  the  door,  There  will  be  a  iarge 
indoor  electronics  and  radio  swapfest, 
commercial  exhibits,  code-speed  effi- 
ciency testing,  food,  and  free  parking, 
Talk-In  on  146.94  and  147.&3/.03.  For  more 
information  or  for  reservations,  contact 
LAMARS,  PO  Box  751,  Lihertyvilte  IL 
60048;  (312)255-3717. 


WOOD  COUNTY  WV 
APR  14 

The  second  annual  IMWWVRA  Hamfest 
will  be  held  on  April  1 4, 1985,  from  8:00  am 
to  4:00  pm,  at  the  Wood  County  4-H  Grounds. 
There  will  be  an  all  indoor  flea  market  and 
dealers  are  welcome.  Admission  is  $3.00 
and  flea-market  spaces  are  S3. 00  each. 
There  will  be  food  and  XYL  activities.  Talk- 
In  on  147  36Q/.960,  For  further  Informa- 
tion, send  an  BASE  to  Jim  Whitlatch,  5Q07 
Eimwood  Avenue,  Parkersburg  WV  26101, 
or  call  (304^422-7157. 

BEDFORD  PA 
APR  14 

The  Bedford  PA,  Altoona  PA.  Somerset 
PA,  and  Cumberland  MD  Amateur  Radio 
Clubs  and  the  Blue  Knob  Repeater  Asso- 
ciation will  sponsor  the  third  annual 
Southern  Alleghenles  Hamfest  on  Sun- 
day, April  14,  1935,  from  7:00  am  to  4:00 
pm,  at  the  Bedford  County  Fairgrounds, 
one  mile  west  of  Bedford  on  Route  30  and 
one  half  mile  west  of  the  Route  220  By- 
pass  (close  to  the  Bedford  Exit  of  the  PA 
Turnpike),  Admission  is  $3,00,  tables  are 
$5.00,  and  outside  tailgate  spaces  are 
$2.00.  Dealers  can  set  up  the  day  before. 
Talk-in  on  145.49^89,  444.2  +5  MHz,  and 
146,52.  For  more  information,  contact  Joel 
Cunard  KB3TFL  RD  6,  Box  104,  Bedford  PA 
15522;  (8l4)-623-9697. 

FRAMING  HAM  MA 
APR  14 

The  Framingham  Amateur  Radio  Asso- 
iiation,  inc.,  will  hold  its  annual  spring 
flea  market  on  April  14, 1985,  beginning  at 
10:00  am.  at  the  Framingham  Civic  League 
Building,  214  Concord  Street  (Route  126), 
Framingham  MA.  Sellers  can  set  up  at 
8:30  am.  Admission  is  $2  00  and  tables  are 
$10-00  {which  Includes  one  free  admis- 
sion) and  pre  registration  is  required.  Food 
will  be  available.  Talk-in  on  .75M5,  For 
more  Information,  contact  Joe  Welner 
^KIVVC,  52  Overlook  Drive,  Framin 
01701;  (617)877-7166. 


ROCHESTER  MN 

APR  20 

The  Rochester  Amateur  Radio  Club, 
Inc.,  will  sponsor  the  eighth  annual  Roch- 
ester Area  Hamfest  on  Saturday,  April  20, 
1985,  starting  at 8:30  am.  Tables  are $800 
each.  Setup  is  on  Friday,  April  19,  from 
4:30  pm  to  6:30  pm.  For  more  information. 
contact  the  Rochester  Amateur  Radio 
Club,  2253  Nordic  Ct.  NWP  Rochester  MN 
55901;  {507)-2a8-7688. 

SOMERSWORTH  NH 
APR  20 

The  Great  Bay  Radio  Association  will 
sponsor  the  Springfest  85  flea  market/ 
hamfest  on  Saturday,  April  20f  1985,  from 
9:00  am  to  3:00  pm,  at  the  So  me  rs  worth  Ar- 
mory, Black  water  Road,  Somersworth  NH. 
Admission  is  $1,00  and  tables  are  $8,00 
(includes  one  admission).  There  will  be 
food  and  free  parking.  Talk- in  on  146.40/ 
147.00.  For  table  reservations  or  more  in- 
formation, write  to  Great  Bay  Radio  Asso- 
ciation, PC  Box  911,  Dover  NH  03820. 

GRAND  JUNCTION  CO 
APR  20 

The  Grand  Mesa  Repeater  Society  will 
hold  the  sixth  annual  Western  Slope  Ama- 
teur Radio  and  Computer  Swapfest  on  Sat- 
urday, April  20,  19S5,  from  10:00  am  to  4: 00 
pm,  at  a  location  to  be  disclosed  later,  in 
Grand  Junction  CO.  Admission  is  free  and 
tables  are  $5.00  each.  Features  include  an 
Indoor  swapfest,  exams,  an  auction,  and 
refreshments.  Talk-in  on  146.B2  and 
449.200.  For  further  information  or  to  re- 
serve a  table,  send  an  SASE  to  Larry 
Brooks  vYQECV,  3185  Bunting  Avenue, 
Grand  Junction  CO  81504;  (303H34-5603. 

FITCHBURG  MA 
APR  27 

The  Ivfontachusett  Amateur  Radio  As- 
sociation will  hold  a  flea  market  on  Satur- 
day, April  27,  1985,  from  9:00  am  to  3:00 
pm,  at  the  Knights  of  Columbus  Hail,  Elec- 


tric Avenue,  Fitchburg  MA.  Admission  is 
$1.00  and  tables  are  $8,00  each.  Sellers 
can  set  up  at  B:0O  am.  Tafk-fn  on  144.85/ 
145-45  and  146.52.  For  table  reservations 
or  more  information  (make  check  payable 
to  MARA),  contact  Jim  Beauregard,  7 
Mountain  Avenue,  Fitchburg  MA  01424. 

SULLIVAN  IL 
MAYS 

The  Moultrie  Amateur  Radio  Klub 
(MARK)  will  hold  a  hamfest  on  Sunday, 
May  5,  I985r  from  8:00  am  to  3:00  pm.  at 
the  Moultrie  County  4-H  Fairgrounds,  five 
miles  east  of  Sullivan  IL  There  will  be  a 
heated  indoor  and  targe  covered  outdoor 
flea  market.  There  is  no  charge  to  ven- 
dors, and  space  is  available  on  a  first- 
come,  first-served  basis.  Vendors  can  set 
up  on  Saturday,  May  4,  but  there  are  no 
overnight  hookups.  Talk-in  on  .655/.055 
and  .52.  For  more  information,  write 
MARK,  PO  Box  79,  Sullivan  IL  61951,  or 
call  Vernon  Jack  K9SWY  at  {217>728-7596. 

150TH  ANNIVERSARY 

SPECIAL  EVENT 
VICTORIA,  AUSTRALIA 

A  special  commemorative  callsign, 
VI3WI,  part  of  the  150th  anniversary  cele- 
bration of  the  European  settlement  in  Vic- 
toria, will  be  on  the  DX  bands  until  at  least 
April  30, 1985.  VI3WI  will  be  activated  On  a 
roster  basis  by  selected  members  of  the 
Wireless  institute  of  Australia  and  its  af- 
filiated clubs.  All  DX  bands  and  all  modes 
will  be  used  and  a  commemorative  QSL  is 
available,  either  direct  or  via  the  VK3  QSL 
Bureau.  A  special  award  certificate  is  also 
available  for  radio  contact  with  Victoria 
between  November,  T984,  and  April  30, 
1985.  Contact  (SWLs  log)  one  station  in 
VK3  during  the  award  period  to  qualify.  A 
QSL  card  for  the  qualifying  contact,  en- 
dorsed with  a  congratulatory  message  on 
Victorias  150th  anniversary,  plus  $2 .00  or 
equivalent  should  be  sent  to  Victoria  150 
Award,  Wireless  Institute  of  Australia,  41 2 
Brunswick  Street,  Fitzroy  3065,  Victoria, 
Australia. 
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W9INN    ANTENNAS  312394  -3414 

BOX  393-5      MT.  PROSPECT,   IL  6G056 


THE 


WIREMAN 


?M 


to 


1-800-433-WIRE 


FOR  ALL  AMATEUR  WIRE  &  CABLE 
Be  (den  &  Equivalent 

616-924-4561  (Mich  &  Ragchew) 


CERTIFIED  COMMUNICATIONS 

4138  SOUTH  FERRIS   FREMOMT    MICHIGAM  4941 7 


ASTRON  CORPORATION 

LASSEN  ANTENNAS  *  BENCHER,  INC. 

FALCON  COMMUNICATIONS 

Radio  Amateur  callbook  inc. 

Call  For  Low  Price 

NCN  ELECTRONICS 

33  McKinley  Ave.  W.  Orange,  n  J.  07052 

201-731-9506 


7  MILLION  TUBES 

FREE  CATALOG 

Includes  aH  Current.  Obsoiete.  An 
iique.  Hard  To  Find  Receiving. 
Broadcast,  ind-ustnal  Radio/TV 
types,  LOWEST  PRICES,  Major 
Brands.  In  Stock 
UNITY  Electronics  Dept,  S 
P.O.  Box  213,  Elizabeth.  NJ   07206 


WIRILtSS  REMOTE  CONTROL  EXTIMSIOK  SYSTEM 

TB&UI 


Control  your  TVRO,  VCR,  or  CABLE 
TV  from  Any  Room! 

Works  on  most  infrared  controlled  devices. 
Immediate  Shipping  —  Wholesale  &  Retail 

satellite     608493-2291 

MERRIMAC, 


Wl  S3561 


TO  ORDER 
&  INFO 


-UP  YOURERP* 


MAGNET  MOUNTS 

For  JHT  owners  operating  Inside  a  vehicle  and  want- 
ing increased  T/R  range,  RF  PRODUCTS  has  trie  low 
cost  solution. 

Remove  your  BNC  antenna  from  the  HT  and  mount 
on  the  RF  PRODUCTS  BNC  magnet  mount,  Install  the 
magnet  mount  on  the  roof  top  and  connect  the  BNC 
co-ax  connector. 

The  magnet  mount  (part  no.  199-445)  has  10  feet  of 
small  (5/32 1  co-ax  with  BNC  conector  attached 
PRICE  $15,95  M.O.  or  cashiers  ck„  via  UPS  gnd>  Fla. 
residents  add  5%  tax,  for  air  UPS  add  $3.25 

The  RF  PRODUCTS  Magnet  Mounts  are  one  of  the  few  mounts  available  that  can  be  repaired 

should  the  co-ax  cable  be  damaged.  The  large  surface  area  capacitance  disc  provides  proper 

ground  plane  coupling  for  1/4  and  5/8  wavelength  VHF  and  UHF  antennas. 

MODELS  AVAILABLE  WITH  THE  FOLLOWING  CONNECTORS  &  CO-AX  TYPES. 

ANTENNA  CONNECTORS:  BNCN  TNC,  1  1/8"  (MOT,)p  5/16-24  STUD,  3/8-24  SOCKET. 

CO-AX  CABLE;  RG-122/U,  RG-58A/U,  mini  8X. 

TRANSCEIVER  CONNECTORS:  BNCt  TNC,  PL-259,  type  N. 


RF PRODUCTS 

P.O.  Box  33,  Rockledge*  FL  32955,  U.S.A.  f305)  631  0775 


W77 


**  See  List  of  Advertisers  on  page  B0 
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EVIEW 


THE  MICRO  HTs 

It  used  to  be  said  that  bigger  was  better, 
but  In  this  day  of  "state-of-the-art"  elec- 
tronics, smaller  Is  better.  Well,  If  that's 
really  the  case,  then  the  new  Kenwood 
TH-21A  twcnneter  HT  (hand-held)  must  be 
the  best. 

History 

It  was  only  a  tew  short  years  ago,  In  the 
early  70s,  that  the  typical  ham  using  an  HT 
on  2-meter  FM  was  found  holding  a  radio 
with  one-  or  two-channel  capability,  an 
16-inch  put  lout  antenna1  and  a  weight  of 
better  than  two  pounds.  I  always  referred 
to  these  HTs  as  "bricks."  The  size  and 
weight  was  about  the  same  as  a  brick. 

With  the  advent  of  phase-locked  loop 
(PLL)  and  central  processor  unit  (CPU) 
usage  In  the  typical  HT  of  today,  the  oper- 
ator is  no  longer  "rock-bound"  to  only  a 
few  repeater  or  simplex  frequencies. 

The  current  crop  of  2-rneter  HTs  is  hot 
with  feature-loaded  unitst  having  hun- 
dreds of  possible  frequency  pairs,  memo- 
ry and  scanning  capabilities,  and  some 
even  tell  the  time.  However,  as  with  every- 
thing, they  all  have  drawbacks.  Alt  require 
considerable  dexterity  to  completely  uti- 
lize their  many  features,  and  all  are  a  real 
handful  In  the  size  and  weight  depart- 
ment. The  typical  weight  exceeds  one 
pound  and  is  even  more  If  a  large-capacity 
battery  is  installed.  But  these  units  are 
state  of  the  art,  feature- wise, 

How  about  something  that  Is  state  of 
the  art,  size-wise?  How  about  something 
that  is  small  and  simple  to  operate? 

The  Kenwood  TH-21As 

Apparently,  I'm  not  the  only  one  to  think 
that  a  smaller,  slmplerto-operate  HT 
would   be   nice    The  folks   at   Kenwood 


thought  so  and  kindly  introduced  the  TH- 
21 A  (TH21AT  with  OTMF  keypad). 

The  new  TH -21 A  Is  so  small  that  my  first 
impression  left  me  wondering  if  It  was  a 
child's  toy,  or  If  someone  from  the  USS 
Enterprise  had  left  their  communicator 
behind.  Ifs  really  size  impressive. 

The  little  unit  readily  fits  into  a  shirt  or 
jacket  pocket  yet  is  so  light  that  it  will  not 
puil  your  clothing  askew.  The  size  is  com- 
parable to  a  pack  of  120mm  cigarettes, 
and  the  weight  is  about  10  ounces. 

Operation 

I  found  that  the  TH-21A  was  quite  sim- 
ple to  operate  and  displayed  no  bad 
habits. 

All  controls,  except  repeater  offset 
(-B00teirnplex/  +  600)  and  power  selec- 
tion {hi/low},  are  on  the  top  of  the  case.  Al- 
though small  J  found  none  to  be  cumber 
some  to  operate. 

The  available  audio  Is  more  than 
enough  for  comfortable  listening— ac- 
tually considerably  more  than  my  full-fea- 
tured monster— and  is  very  Intelligible. 
Frequency  selection  is  made  by  use  of 
thumbwheels. 

The  battery  slides  onto  the  back  of  the 
TH-21A  for  use  and  is  removed  for  re- 
charging. It  Is  not  possible  to  recharge  the 
battery  while  It  Is  on  the  radio. 

In  actual  use  I  was  very  skeptical  of  the 
small  battery.  It  only  has  a  180-mllliam- 
pe re-hour  rating.  Yet  I  worked  the  radio  all 
evening,  on  several  repeaters,  and  did  not 
kill  the  battery.  However,  in  all  fairness,  I 
must  admit  to  using  low  power  on  the 
closer  machines. 

During  my  QSOs.  I  asked  of  course 
about  the  quality  of  my  audio  and  appar- 
ent signal  strength  (am  I  full  quieting  into 
the  repeater?).  I  made  no  mention  of  the 
fact  I  was  testing  a  new  rig  until  after  sig- 
nal reports  were  exchanged.  No  negative 
comments  about  the  audio  were  heard;  in 
fact  all  reports  were  good  to  excellent. 
Regarding  power,  on  the  close- In  repeat- 
ers I  was  full  quieting  on  low  power.  For 
the  others  I  needed  high  power. 

In  making  an  autopatch  I  didn't  have  to 
hold  the  FTT  switch  after  pushing  the  first 
number.  The  rig  stays  keyed  for  M/2  sec- 
onds after  the  last  digit  Is  depressed.  This 
is  not  unique  but  Is  a  handy  feature. 

I  made  a  few  quick  measurements  to 
check  the  specifications: 


SPECIFICATIONS  FOB  THE  TH-21A  AND  TH-21  AT 

General 

Frequency  range 

144  MHz  to  148  MHz 

Signal  type 

F3 

Antenna  impedance 

50  Ohms 

Power  requirements 

Voltage 

5.8  to  10,OVdc 

(nominal  7,2  V  dc) 

Consumption 

standby— less  than  28  mA 

XVIIT  (nigh)— 6QQ  mA 

(low)— 300  mA 

Dimensions 

Weight 
Transmitter 
Output  power 

Modulation  system 

Max,  deviation 
Receiver 

f-fs 

Sensitivity 
Selectivity 

Af  output 


width  2-1/4  inches 

height  4-3/4  inches 

depth  11/B  Inches 

9.S  ounces  (with  antenna  and  battery) 

(high)  1.0  W 
(low)  150  mW 
reactance 
±5  kHz 

first  16.3  MHz 

second  455  kHz 

S/N  more  than  25  dB  at  .5  microvolts 

12  dB  SINAD  at  .25  microvolts 
-  6  dB  at  more  than  12  kHz 
-40  dB  at  less  than  28  kHz 

more  than  250  mW 


•  rf  output  power 
(hi):  1.5  W 
(low);  250  mW 

•  receiver  sensitivity 

open  squelch  at:  .05  microvolts 
12  dB  SINAD  at;  .15  microvolts 

•  transmitter  frequency 
found  to  be  95  cycles  high 

•  deviation 

+  5  kHz  to  -5  kHz 
The  measurements  were  made  by  use  of 
Wavetech.   Cushman,   and   Bird   instru- 
ments. 

Remarks 

Operationally  1  have  to  give  high  grades 
to  the  new  TH-21A.  It  Is  everything  I  would 
expect  of  a  good  HT.  For  handiness  I'd 
have  to  rave  on  and  on.  The  diminutive 
size  and  bantam  weight  of  this  micro  HT 
are  its  strongest  points.  It  is  approximate- 
ly one  half  the  size  and  weight  of  my  trusty 
1COM  2Ad  yet  has  the  same  features  and 
similar  specifications. 

I  can  make  only  two  negative  com- 
ments, First,  the  operator  must  remember 
that  the  battery  life  is  rather  limited.  In- 
stalling a  larger  battery  would  only  negate 
the  size  value  of  this  radio.  I  recommend 
the  purchase  of  an  extra  battery.  Second, 
the  antenna  should  have  been  made  in  the 
"shod  duck"  style.  This  would  be  better 
for  shirt-pocket  operation.  I'm  sure  the 


The  largest  thing  about  the  TH-21A  T is  the       With  its  cover  oft,  the  TH-21A  reveals  a  well 
antenna.  battery. 


laid  out  transceiver  On  the  left  is  the  slide-on 


after-market  people  will  take  care  of  this 
shortcoming  in  a  hurry. 

Accessories  Available 

•  PB-21  rechargeable  nlcad  battery  pack 

•  8T-2  battery  pack  for  AAA  alkaline  bat- 
teries 

•  ES-2  external  battery  pack  for  on  the 
belt 

•  D021  dc-to-dc  power  supply  for  mobile 
operation 

•  SMC-30  speaker/ml  he 

•  HMC-1  headset  with  VOX 

•  SOB  carrying  case 

•  AJ-3  antenna-to-BNC  adapter 

•  TU-Gtone  unit 

For  additional  information,  contact 
Trio-Kenwood  Communications,  1111 
West  Walnut  Street,  Compton  CA  90220. 
Reader  Service  number  463. 

Bill  Clarke  WA4BLC 
Falls  Church  VA 


VIC  MSO-A  MODERN 
MAILBOX 

I  have  always  loved  getting  mail!  From 
as  early  as  I  can  remember  l  have  carefully 
tracked  my  postal  carriers,  knowing  just 
what  time  I  can  expect  them  to  deliver 
mall  to  my  address. 

Amateur  radio  seems  to  have  strength- 
ened my  obsession  with  the  mail.  Even  as 
a  teenager  I  was  always  waiting  for  an  en- 
velope from  the  QSL  bureau,  or  the  latest 
Issue  of  73. 

Now  I've  been  thrown  a  curve.  Oh,  I  can 
still  count  on  my  regular  mail  to  be  there 
when  1  expect  It,  but  somebody  came  up 
with  "electronic  mail.1'  It  comes  whenever 
It  feels  like  It! 

An  outgrowth  of  the  computer  revolu- 
tion has  been  the  Implementation  of  mes- 
sage-storage operations,  or  MSOs  for 
short.  The  first  ones  required  a  lot  of  dedi- 
cated hardware.  Now  it's  possible  to  have 
your  own  MSO  that  will  run  on  a  VIC-20. 
The  computer  must  be  expanded  by  at 
least  SK  of  memory.  The  Commodore  64 
will  work  equally  well. 

Mark  Mumaw  NU6X  of  Vld-Com  Com- 
munications, 3131  Foothill  Blvd.,  #H,  U 
Crescent  a.  California  91514,  has  written 
VIC  MSO.  It's  a  very  powerful  program  tor 
Commodore  computer  owners  Interested 
In  having  their  own  MSO. 

In  operation,  VIC  MSO  lies  In  waiting, 
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continually  looking  for  Its  "turn-on"  code. 
Something  like  MSOKA9XYZ  Is  usually 
used.  Once  activated,  it  responds  with  a 
log-on  message  and  a  wails  instructions. 

Most  MSOs  operate  In  a  similar  fasti- 
ion,  and  VIC  MSO  emulates  its  big  broth- 
ers and  Sisters.  A  simple  "HELP"  Com^ 
mand  will  return  the  full  set  of  user  com- 
mands,  so  even  the  first-time  user  can 
navigate  around  the  system. 

The  list  of  commands  is  fairly  extensive, 
too.  You  can  read,  write,  and  delete  mes- 
sages. The  DIR  option  returns  a  directory 
of  everything  in  the  system,  or  an  SDIR 
followed  by  a  Keyword  like  your  callsign 
scans  the  directory  for  any  messages  con- 
tainlng  the  keyword  you  are  looking  tor. 

VIC  MSO  Is  very  versatile.  It  will  speak 
and  listen  in  60-,  75-,  and  100- wprn  Baudot 
(Teletype*}  code  or  at  110-baud  ASCII  The 
mode  is  selectable  by  the  user. 

A  system-operator  (that's  you)  mode  al- 
lows local  control  of  the  program  without 
actually  going  on  the  air.  Additionally,  VIC 
MSO  can  be  used  for  regular  RTTY  and 
ASCII  work  in  the  direct  mode-  There  are 
few  features  in  the  direct  mode  but  it's 
handy  if  you  want  to  do  a  little  reaE-time 
communicating  without  crashing  the 
MSO  program. 

Besides  the  program,  you  will  need  a 
VICZO  or  C-64  computer,  a  terminal  unit, 
and  a  cord  to  connect  from  the  computer 
lo  the  TU  Full  instructions  are  included 
on  how  to  do  this, 

Kantronics  Interface  owners  can  for  an 
additional  foe  purchase  a  cable  "ready  to 
fly."  The  cost  is  S5.0Q.  VIC  MSO  communi 
cates  through  the  user  port  (ftS-232  port  J 
on  (he  computer,  so  the  regular  cord  sup- 
plied with  Kantronics  and  A£A  software 
that  connects  to  the  joystick  port  will  not 


The  design  on  VIC  MSO  allows  even  am- 


ateurs without  a  disk  drive  to  participate 
in  MSO  operation.  The  program  itself  is 
available  on  disk  or  tape  and  will  run  with- 
out a.  disk  drive. 

Disk  drive  owners  will  find  that  Storage 
capability  is  Increased  since  messages  are 
stored  and  retrieved  from  disk  when  it  is 
available. 

The  timekeeper  program  in  VIC  MSO 
keeps  track  of  the  time,  time  zone,  and 
date  and  logs  them  on  each  operation- 
Part  of  the  same  routine  will  deactivate 
the  MSO  In  the  absence  of  input  after  sev- 
eral minutes. 

From  a  programming  standpoint,  VIC 
MSO  Is  broken  into  three  major  segments 
A  loader  program  calls  the  other  two  pro- 
grams, so  the  second  and  third  pads  art 
invisible  to  the  user. 

A  machine-language  program  is  used  to 
help  speed  the  operations  of  VIC  MSO, 
and  a  Basic  language  main  program 
rounds  out  the  picture 

My  criticisms  o»  VIC  MSO  are  few,  and 
Some  of  ihem  were  being  addressed 
before  J  even  men  honed  them.  Currently, 
no  provision  Is  made  for  text  editing,  Manx 
indicates  that  improvement  is  "under  con- 
struction/' 

Due  to  the  copyprotection  schema  em- 
ployed, modifications  to  the  program, 
such  as  the  MSO  activation  code,  are  not 
Intended  to  be  user  changeable.  A  simple 
addition  lo  the  program  could  leave  the 
copy  protection  Intact  and  still  allow  a 
user-selectable  activation  code. 

Finally,  I'm  a  bit  nervous  about  the  de- 
Fete  command.  Any  user  can  delete  any 
message.  I'd  like  to  see  the  program  allow 
for  some  protection,  at  least  on  system- 
operator-generated  messages. 

Now  when  I  get  up  and  go  to  work  in  the 
morning,  my  electronic  mailbox  works  all 
day  for  me,  ready  to  receive  correspon- 


dence on  a  moment's  notice.  Now  I  have 
two  mailboxes  to  check.  That's  great  until 
I  Start  receiving  funk  mail  electronically? 

VIC  MSO  is  available  from  Wd-Com  for 
S59-95  pJus  Si.90  postage  and  handling. 
Owners  requiring  the  Kantronics  Inter- 
face cord  should  include  an  additional 
SS  95.  For  those  in  a  hurry,  the  telephone 
number  Is  {818)^9577550. 

For  more  information,  contact  Vid-Com 
Communications,  3J3J  Foothill  Bfrrtr  §H, 
La  Crescents  CA  91214.  Reader  Service 
number  486. 

Jim  Grubbs  K9EI 
Springfield  IL 


THE  HIDDEN  SIGNALS  ON 
SATELLITE  TV 

Everyone  by  now  la  tarn  If  tar  with  the 
enormous  quant Fty  Of  television  signals 
available  from  geosynchronous  satellites. 
Across  America,  home  satellite  dishes  are 
springing  up  In  backyards,  all  pointing 
skyward  to  glean  the  ripe  harvest  of  infor- 
mation being  beamed  to  earth.  The  range 
of  programming  runs  from  24-hour  news 
to  rock-mu$ic  videos  to  educational  and 
religious  features.  But  few  know  of  the 
"secret"  side  of  the  satellites,  the  ever- 
present  non-video  Information  broad 
casts. 

The  Hidden  Signals  on  Satellite  TV  Is 
about  this  less  frequently  understood 
function  of  the  satellite  service.  Written 
by  Thomas  Harrington  and  Bob  'Coop1' 
Cooper,  the  book  Is  a  complete  guide  to 
non-video  satellite  transmissions.  Both 
authors  bring  their  specialized  knowledge 
to  the  effort,  and  their  names  have  be- 
come weM  known  in  TVRO  circles.  Tom 
Harrington,  a  member  of  the  Board  of  Di- 
rectors of  SPACE,  has  worked  in  the  TVRO 


held  for  many  years,  dealing  almost  exclu- 
sively with  satellite  data  transmission  and 
reception.  Boo  Cooper  is  probably  best 
known  as  the  Publisher  and  Editor  of  the 
very  popular  Coop's  Sat  eft*  re  Digest  and 
CSD/2,  Bob  has  22  satellite  antennas  at 
his  teat  range  in  the  Turks  and  Caicos 
Islands,  where  he  also  provides  commer- 
cial television  service  to  the  island 
residents. 

Hidden  Signals  Is  divided  into  eight  ma- 
jor sections,  covering  every  type  of  non- 
video  signal  that  Is  available  on  the  satel- 
lites. The  book  begins  with  a  concise  ex- 
planation of  satellite  transmission  for- 
mats and  techniques.  The  following  chap- 
ters explore  audio  subcarrlers  and  where 
to  find  them,  telephone  systems,  narrow- 
band FM  and  digital  services ,  satellite 
networking,  various  teletext  formats,  and 
news  services.  Handy  appendices  include 
a  complete  list  of  satellites  and  their 
transponders  and  a  table  giving  each  sat- 
ellite's name  and  position  In  addition, 
Chapter  1  provides  an  exhaustive  look  at 
each  satellite  transponder  (there  are  hun- 
dreds!]! and  details  what  you  might  expect 
to  near  on  each  one. 

One  of  the  things  I  liked  best  about  this 
book  Is  the  Cterity  ot  its  presentation,  Bob 
and  Tom  don't  assume  that  you  know 
everything  about  saielllte  systems,  and 
each  Important  concept  Is  given  the  care- 
ful explanation  that  so  many  references  of 
this  type  lack.  Vivid  Illustrations  drive 
each  point  home.  And  they've  set  Hidden 
Signets  up  in  a  way  that  allows  the  more 
knowledgeable  reader  to  skip  the  basics 
and  get  on  to  the  main  course.  One  slight 
drawback  is  the  lack  of  a  complete  index, 
but  If  you  know  generally  what  you  are 
looking  for,  a  quick  scan  of  the  table  of 
contents  wilt  net  the  appropriate  chapter. 

There  is  a  great  wealth  of  information 
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A  Technical  Book  covering  the  Reception  of: 
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Telephone  Channels 
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Commodity  News  Services 
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NEW  "SECRET  SIGNALS"  BOOK 

A  complete  work  covering  trie  Hidden  Services,  the  systems,  the  equipment, 
how  these  services  are  used,  how  these  services  can  be  utilized,  what  they 
mean  to  our  field.  This  book  for  information  use  only.  Not  to  be  used  for  the 
reception  of  unauthorized  signals  or  pay  services. 
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packed  Into  this  tBO-page  book.  If  you  are 
t  newcomer  10  TVRQ.  you'll  find  the  first 
few  chapters  invaluable  in  helping  you  un- 
derstand Just  what  goes  on  22,000  mites 
up  In  space.  Tne  mo™  advanced,  hobbyist 
will  welcome  the  challenge  or  new  modes 
to   receive.   And.   for   the   experimenter* 
Chapter  4  details  a  method  of  receiving 
data  transmissions  from  tne  birds  that 
costs  under  $1 00.  And  !he  book  as  a  whote 
wilt  find  a  place  as  a  complete  reference 
work  on  any  TVRQ  enthusiast"*  shelf,  a 
book  that  will  be  turned  to  again  and 
again,  hidden  Signals  Is  priced  at  $1496 
plus  12.00  shipping  and  handling. 

For  more  details  about  The  Hidden  Big- 
nais  on  Satellite  TV,  contact  Universal 
Electronics,  Inc.,  4555  G fovea  Road,  Suite 
3,  Columbus  OH  43232  Reader  Service 
number  485, 

Ferry  Donham  KWlO 
73  Staff 

AEA'S  MICROAMTOR  PATCH™ 

l  suppose  the  basic  question  is  whether 
Of  not  you  can  teach  an  old  dog  new 
tricks. .  .and.  believe  It  or  not.  Mike  Lamb 
N7ML  has  proven  mat  you  can.  Let  me  ex- 
plain. 

I  grew  up  In  amateur  radio  during  the 
1950s,  when  Teletype*  meant  clanking, 
heavy,  noisy,  and  sometimes  balky  Model 
15a  of.  If  you  were  really  lucky,  a  Model  19. 
Your  shack  sounded  |ust  like  the  news- 
room of  me  Daily  Planet . . .  and  your  fami- 
ly, if  any  remained  after  the  first  operating 
session,  lived  with  Mother. 

Than*  things  became  smaller  and  smalls 
er,  TUs  became  so4id  state,  and  Models 
28ASK  and  28FSK  machines  appeared. 
Still,  none  of  this  was  for  me;  i  was  not  into 
mechanical  monstrosities  at  the  time,  nor 
am  I  today,  if  FTTTY  was  ever  to  appeal  in  my 
shack,  the  drawbacks  would  have  to  go. 
As  a  consequence,  l  missed  all  of  the  fun 
and  charm  of  oiaMime  RTTY  and  the  weird* 
ciackety-ciftck  machines,  the  tape  reper- 
forators, and  all  of  the  reams  of  yellow, 
coarse  paper  piled  up  on  the  floor.  Yes, 
and  ihe  oak  rail  top  desks  and  Collins 
?5A1sf  toe.  Ah... those  were  the  days! 
Still,  I  didn't  bite  and  Ihe  RTTY  mystique 
passed  me  by. 

Too  late,  I  thought,  for  an  old  dog  tike 
myself  to  update  now— to  learn  a  ham's 
lifetime  of  new  lingo— and  to  get  into  the 
funny  world  of  Baudot,  5-bit  codes,  and 
(ugh  I J  typing.  I'd  better  explain.  A  good 
share  of  my  life  is  spenl  typing:  columns, 
newsletters,  correspondence,  and  the 
like... but  you  must  realize  it's  not 
"touch"  typing.  My  version  Is  two-fin- 
gered sight  typing,  and  if  I  cant  look  at  the 
keys,  \  don't  know  where  I  am  or  what  I  am 
doing.  So,  take  that  as  a  starting  point  and 
tell  me  how  or,  tor  that  mailer,  why  some- 
one like  me  would  even  be  Interested  In 
this  new/old  mode.  Weilt  I'll  save  you  the 
trouble:  curiosity. 

Frankly.  I  am  jus!  plain  curious  about 
what  goes  on  in  the  world  ol  auto  diddle, 
chirp-chirp,  and  quick  brown  fo*.  But,  as 
Churchill  was  supposed  to  have  said, 
"Oh,  how  1  love  to  learn,  but  how  I  hate  to 
be  taught!1'  I'm  something  like  him  in  at 
least  that  one  way— l  didn't  want  to  make 
the  effort.  Shame  on  me! 

Now  we  get  to  the  best  part:  Mike  Lamb, 
President  of  Advanced  Electronic  Appli- 
cations, changed  all  that  by  letting  me 
that  what  l  really  needed,  and  what  my  life 
up  until  now  was  tacking,  was  the  new 
MAP-64/2  MicroAMTOR  Patch,  a  rTTTY  TLI 
and  interface  that  is  plugged  in  between 
your  Commodore  64  microcomputer  and 
your  station  transceiver.  That,  the  manu- 
al, plus  the  tiniest  bit  of  reading  was  all  I 
would  need  to  become  a  new  member  of 
that  fraternity  of  RTTY  bulla. 

Mike  promised  I  hat  II  wouldn't  hurt  at 
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all  and  that  I  might  even  enjoy  it  "C'mon, 
Jim,  you  pet  the  C-54,  and  I'll  send  the 
patch,  okay?"  Somewhat  reluctantly  I 
agreed,  even  then  realizing  that  the  two 
worn  index  fingers  on  my  hands  would  toe 
taking  a  douoie  beating— pounding  the 
C-64's  keyboard  and  this  typewriter  for  the 
review, 

First  things  first:  I  had  no  microcomput- 
er, so  I  went  to  the  good  folks  next  door  at 
RUN  magazine  (a  sister  publication,  de- 
voted to  ihe  Commodore  computers  and 
their  owners)  and  gently  twisted  the  arms 
of  Hal  Stephens,  the  Advertising  Sales 
Manager,  and  Guy  Wright,  the  Editor,  for 
the  loan  of  a  machine,  i  promised  them 
anything  and  everything  within  my  power, 
including  bribery,  and  went  home  carrying 
a  C*4  terminal  and  a  matching  color  mon- 
itor. There,  the  AEA  MicroAMTOR  Patch 
(MAP-64/2)  awaited  me,  having  been  deliv- 
ered a  few  days  before. 

You  might  want  to  know  that  I  am  defi- 
nitely computer-untutored—  unfriendly,  If 
you  will— an  analog  man  in  a  digital 
world,  a  fish  out  of  water!  Get  the  picture? 
Right!  So  It  was  with  some  amount  of  trep- 
idation that  my  shaking  fingers  dug  into 
the  boxes  as  I  wondered  which  piece  of 
apparatus  would  byte  (oh3  nolH'r9t- 

Maybe  you  would  like  to  know  what  you 
get  for  your  money  before  you  decide  to 
plunk  down  1199,95  for  this  laiesi  means 
Of  communicating  with  the  world.  Fair 
enough^ let" s  have  a  peek  at  the  Micro- 
AMTOR  Patch,  find  out  what's  inside,  and 


see  what  it  Is  supposed  to  do.  This  Is  go- 
ing to  be  nontechnical,  so  relax 

Imagine  a  thin  black  box  about  the 
thickness  of  a  paperback  novel  and  just  a 
little  larger  in  width  and  length  On  one 
side  there  is  a  protruding  edge  connector 
that  fits  into  the  expansion  port  on  the 
right  rear  apron  of  Ihe  C-64,  There  is  also  a 
five-conductor  cable  that  connects   be- 
tween the  interlace  and  the  user  port  on 
the  left  rear  apron  of  the  C-64.  The  cable  is 
all  prepared  with  proper  connectors  on 
both  ends.  The  MAP -64/2  does  not  come 
with  a  source  of  dc  power  (12  volts  a  I  200 
mAK  so  you  will  have  to  borrow  some  from 
the  rig  or  from  an  ac  adapter  {which  you 
probably  have  already)-  On  the  rear  top  ol 
ihe  bo*,  in  plain  view,  are  three  red  LEDs 
and  a  green  LEO.  The  three  red  ones  are  to 
assist  you  In  properly  tuning  Morse,  RTTY, 
ASCII,  and  AMTOR  signals,  and  the  green 
one  is  to  tell  you  when  power  has  been  ap- 
plied to  the  patch— H  tights  up  green  for 

"go." 

On  the  rear  apron  ol  the  patch  are  some 
RCA-type  jacks  and  3.5mm  speaker/audio 
jacks.  These  are  labeled  FSK,  Key  Line, 
Audio  In,  Audio  Out,  and  12  V  dc.  The 
lights  are  labeled,  too— the  left  one  Is 
Mark  and  the  rlghi  one  is  Space,  and  I 
forget  what  ihe  center  one  is  labeled,  but 
when  properly  tuned  to  any  of  the  signals 
capable  of  being  decoded  by  the  patch,  It 
will  be  lit  all  the  lime. .  so  I  don't  worry 
about  11.  Three  push-button  switches  on 
the  rear  pane*  select  CW,  RTTY  narrow 
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(170  Hz),  or  RTTY  wide  {650  HzV  Micro- 
AMTOR  Patch  is  a  software^ ard ware  In- 
terface package  that  incorporates  MBA- 
TDCT  and  AMTQRTEXT  software  for  the 
Commodore  64  computer.  It  uses  active 
hirers  to  provide  the  necessary  filtering 
for  170-cycle  and  BOOcycie  shifts  fo*  wide 
and  narrow  RTTY  and  lor  CW.  The  soft- 
ware  la  built  into  ROM,  that  is,  IC  chips 
which  guide  the  transmit/receive  opera- 
tions and  provide  a  full  multimode  capa 
hility. 

A  shielded  interface  cable  is  provided 
to  carry  AFSK  and  PTT  sionais  to  the 
transceiver.  You  have  to  provide  the  ap- 
propriate conneclors,  and  the  manual 
suggests  using  the  microphone  connec- 
tor. However,  the  little  Yaesu  FT-757GX 
transceiver  that  I  am  using  has  AFSK  in- 
put and  PTT  input  on  the  back  of  the  rig. 
using  RCA-type  connectors,  so  l  didn't 
have  to  wire  a  microphone  plug, The  cabte 
is  fully  shielded  to  reduce  EMI  problems. 

Being  one  to  try  to  "wing  It"  wherever 
possible,  l  uncharacteristically  decided  to 
read  the  manual  first    I  hope  that  this 
doesn't  cause  any  of  you  hard-core  types 
to  lose  respect  lor  me.  Id  suggest  you 
read  it,  loo,  as  there  is  a  lot  of  good  infor- 
mation that  you'll  need  to  know.  The  man- 
ual is  in  three  parts:  a  description  of  the 
MAP-64/2  including  wiring  diagrams  and 
pinout   information,   a  complete  set   of 
hookup  Instructions  (with  checkout  pro- 
cedure}, and  a  list  ol  possible  problems 
and  their  cures  In  addition,  there  is  a  por- 
tion on  AMTOR  theory,  Wllh  instructions 
on  how  to  operate  your  computerflnter- 
face/transceiver   in   all   of   ihe   possible 
modes:  AMTOR,  RTTY  ASCH,  and  Morse, 
For  those  of  you  with  transceivers  capa 
ble  Of  freouency*shifi  keying  (FSK),  there 
is  an  FSK  output  from  the  patch  that  will 
permit  you  to  use  this  mode  as  weil. 

Now.  lets  talk  about  what  you  can  do 
with  this  little  gem.  Being  very  familiar 
with  CW,  and  not  at  all  with  RTTY,  ASCII, 
or  AMTOR,  I  decided  to  familiarize  myself 
with  the  interlace  by  using  it  to  communi- 
cate on  CW  at  first,  perhaps  to  get  cour- 
age to  face  the  unknown. .  .after  all,  it's 
easier  to  defeat  fears  a  few  at  a  time. 

I  connected   things   according   to  the 
book  but  couldn't  gel  It  to  print  alphanu- 
meric to  the  screen.  Checking  the  "Prob- 
lems-Solutions" table,  I  found  that  the 
mc*st  Hkely  problem  area  was  the  five-con- 
ductor cable  that  runs  between  the  patch 
and  the  computer.  The  troubleshooting 
guide  suggested  mat  the  piuo  was  reversed 
tit  was  not),  but  II  realty  pointed  to  the  fact 
that  I  should  peek  into  the  socket  to  see 
what  was  happening,  if  anything.  Aha* 
Somehow   the  pins  had  become  mis- 
aligned with  the  note,  and  the  plug  was 
not  mating  properly.  A  quick  tweak  with 
my  lingers  brought  everything  into  line, 
and  the  plug  was  reinserted.  Volla!  We  got 
good  copy  on  the  screen.  Morse  charac- 
ters flowed  smoothly  from  left  to  right  Just 
like  the  book  said.  You  know  something? 
I've  always  suspected  that  those  high 
speed  guys  were  sending  gibberish  in- 
stead of  real  Morse,  and  I  wanted  to  prove 
It.  I  tuned  Into  a  station  that  was  going 
taster  than  I  can  copy— lots  faster   The 
screen  said  the  speed  was  60  wpm,  and  by 
Jove,  It  prtnted  out  that  Morse  as  pretty  as 
can  be!  What's  more,  they  were  actually 
saying  something     .and  I  could  read  It 
lust  as  nice  as  can  be.  True,  they  weren't 
saying  anything  bad  about  me  {or  anyone 
else  for  that  matter— another  unfounded 
suspicion  laid  to  rest)  and  the  stuff  it  print 
ed  was  not  gibberish  It  was  about  as  com- 
mon as  most  of  us  receive  at  20  pm.  Oh 
well.,. 

Next,  I  tried  sending  Morse.  The  top  left 
of  the  screen  shows  you  what  speed  you 
are  sending,  and  you  can  select  any  speed 
you  want  |ust  by  punching  the  right  func- 
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iion  key  on  your  computer.  The  default 
speed  is  20  wpm,  so  I  used  that  to  start 
and  called  a  CO,  You  load  the  buffer  first 
(if  you  wisti)  and  when  the  message  is  all 
ready,  press  f3  and  let  if  go.  The  transceiv- 
er springs  to  life,  and  all  the  meters  read 
properly. .  .just  like  same  little  guy  Inside 
there  was  doing  all  the  work,  ft  was  the 
first  time  I  had  ever  sent  CW  with  my  arms 
folded,  leaning  back  In  the  chair  End  of 
message  and— PANIC!  Bloomin'  thing 
didn't  shut  off  by  Itself.  .  ,oopsP  quick— 
where's  the  book?  Oh  yes,  here  it  Is. 
Punoh  ft  to  shut  ft  down.  Things  went 
back  to  receive,  and — wonder  of  wonders 
— here  comes  a  station  back  to  the  CQ. 
We  had  a  nice  chat.  . .  and  you  know  what 
he  told  me?  He  said,  "You  sound  just  like 
all  that  other  machine-sent  Morse— per- 
fect copyh  and  absolutely  nothing  to  com- 
plain about... but  it  doesn't  sound  like 
you  Jim,"  (implying,  of  course,  all  my 
faults)!  So  far,  so  good;  everything  going 
according  to  plan. 

Am  I  brave,  I  wondered?  Really  brave? 
Aw  shucks,  the  inside  guy  said,  c'mon, 
give  RTTY  a  try.  Back  to  MENU,  select  RP 
check  to  see  that  60  baud  shows  in  the  up- 
per left  and  the  receive  section  Is  lit  up. 
Tuning  across  80  meters,  I  found  a  nice 
strong  signal  and  discovered  the  little 
RYRYRYRYRYRY  figures  marching  across 
the  screen  f ol  lowed  by  a  CO,  CQ,  CQ  and  a 
station  Identification,  and  ending  with 
PSE  K  K  K.  Summoning  up  the  courage 
and  typing  madly,  I  managed  to  get  some- 
thing into  the  QSO  buffer  before  he  signed1 
then  I  hit  tZ  and  waited.  Would  he 
come  back?  After  depressing  fl  (listen),  I 
heard  nothing.  Shucks,  what  have  I  done 
wrong?  Then,  magically,  the  screen 
sprang  to  life  with  my  call:  W1XU,  W1XUh 
de. . ,  and  it  was  as  big  a  thrill,  I  ten  you,  as 
my  first-ever  QSO  way  back  in  1950! 

To  tune  in  the  RTTY  signals,  you  make 
sure  the  switch  on  the  rear  panel  is  de- 
pressed In  the  1 /recycle  position,  and  that 
the  "wide"  or  liCW"  switches  are  not  de- 
pressed. This  selects  the  proper  Cheby- 
shev  filter  for  proper  demodulation.  Then, 
tune  across  the  signal  and  watch  the  little 
red  LEOs.  When  the  center  one  is  on 
steadily,  the  right-hand  one  (space)  Is 
blinking  on  and  off,  and  the  left  one  Is 
blinking  occasionally,  you  have  it  pretty 
well  tuned  and  shoufd  see  readable  print 
If  not,  you  could  try  a  couple  of  other 
things,  such  as  selecting  another  speed 
(from  a  choice  of  67N  75-p  110-,  and  132- 
baud  rates).  If  undecided,  you  can  ask 
your  AMTOR  Patch  to  "guess"  what  the 
received  speed  may  be-  Then  select  the 
one  it  guesses.  I  found  through  a  lot  of  lis- 
tening that  there  are  a  lot  of  stations  send- 
ing at  the  1  10-baud  rate— electronic  bulle- 
tin boards  (MSO  stations)  for  example. 

Once  or  twice  I  checked  I  he  ASCII  mode 
and  found  signals  that  were  copyable. 
Other  times,  no  matter  what  I  did,  I 
couldn't  find  any  variation  of  filters  and 
tuning  that  would  produce  readable  copy. 
Then,  by  chance,  I  tried  the  "Invert''  mode; 
lo  and  behold,  there  were  a  couple  of  sta- 
lions  talking  to  each  other  and  complain- 
ing  that  they  couldn't  get  any  contacts. 
Obviously,  they  were  newcomers  like  my- 
self, who  may  not  have  read  the  book!  Or, 
maybe  they  wanted  to  carry  on  In  secret, 
but  I  donl  think  so.  Read  the  book! 

Finally,  I  want  to  comment  about 
AMTOR— the  "new'  mode  that  has  been 
around  for  years,  commercially.  Frankly, 
that  really  shook  me  up,  because  there  are 
so  many  things  to  learn;  how  to  call  up  a 
station  or  answer  a  calling  station,  what 
keys  to  use  for  various  commands  and  op- 
tions, an  edit  feature,  a  chance  to  use  up 
those  10  empty  message  buffers,  and  all 
kinds  of  unexpected  goodies  that  take  a 
while  to  learn  and  really  understand.  No, 


I've  not  learned  them  all  yet,  but  before 
telling  you  about  getting  my  own  station 
on  AMTOR,  receive  and  transmit,  I'd  like 
to  mention  a  funny  thing  that  happened 
last  summer.  The  shack  windows  were 
open,  and  the  weather  was  hot  and  humid, 
My  wife  had  been  listening  to  the  AMTOR 
chirp-chirp  for  a  while  and— since  I  wasn't 
in  the  shack  at  the  time— asked  me  to  turn 
off  the  station. .  .which  1  did  (well,  I  turned 
it  down,  anyway).  A  little  while  later,  she 
asked  me  why  I  hadn't  turned  off  the 
AMTOR.  I  replied  a  bit  testily  that  I  had,  In- 
deed, turned  If  off— -to  which  she  replied, 
h'Well,  you  just  go  lookP  So,  I  went  and 
found  a  cricket  just  outside  the  shack  win- 
dow chirping  in  sympathy  with  the  AM- 
TOR signal  which  must  have  attracted 
him  (or  her?).  I  wonder  what  AMTOR  says 
En  crlcketese? 

There  are  two  basic  AMTOfi  modes: 
mode  A  {ARQ)  and  mode  8  (FEC).  Mode  A 
is  the  automatic-request  mode  which  is 
used  for  most  middle-distance  QSOs  and 
is  the  "handshake"  mode  whereby  the 
stations'  signals  are  interspersed  with 
each  other,  and  phase-locking  takes 
place.  The  FEC  mode  is  the  forward-error- 
correct  J  ng  mode.  It  Is  used  for  very  short 
or  very  long  distance  QSOs.  for  calling 
CQ,  for  bulletin  transmissions,  and  for  net 
operation.  This  mode  sends  each  letter  or 
number  twice  and  goes  on  without  wait- 
ing to  see  if  the  material  has  been  received 
correctly.  This  is  much  like  ordinary  trans- 
mission. FEC  is  not  intended  to  provide 
error-free  copy. 

The  status  panel  in  the  upper  left  of  the 
screen  always  tells  you  what's  going  on: 
listening,  standby,  phasing,  idling,  trans- 
mitting, or  receiving — by  your  own  station 
or  by  a  station  you  are  listening  to. 

When  you  use  AMTOfl,  you  will  be  us- 
ing your  Selcal,  a  convention  that  has 
been  adopted  for  operation  In  the  AMTOR 
ARQ  mode.  A  Selcal  Is  a  four-letter  code 
block  recognized  by  your  station's  soft- 
ware and  by  the  other  station's  software. 
It  contains  four  letters  from  your  call  and 
is  made  up  as  follows:  W1XU  becomes 
WWXU5  N7ML  becomes  NNML,  KA1GAV 
becomes  KAGA,  and  KK2Y  becomes 
KKKY.  Actually,  you  could  choose  what 
you  want,  ilke  CQCQ,  but  it  is  considered 
better  form  to  use  the  Selcal  made  up 
from  your  own  caflsign.  The  Selcal  per- 
mits phasing  lock  between  stations  and 
initiates  the  message-transmitting/receiv- 
ing  process. 

At  first,  I  was  quite  successful  in  trans- 
mitting and  receiving  AMTOR  messages 
in  the  FEC  mode  and  In  receiving  AMTOR 
in  the  ARQ  mode.  But  I  was  having  a  very 
bad  time  trying  to  synch  my  ARQ  trans- 
missions with  the  other  station's  chirps. 
This  should  have  been  done  automatically 
but  was  not. 

After  reading  everything  t  could  find  on 
the  subject  and  looking  over  all  of  the 
equipment  (Including  making  some  sim- 
ple checks),  I  concluded  that  the  comput- 
er's clock  was  not  keeping  time  accurate- 
ly; Just  to  check,  I  compared  UTC  with  on- 
board time  after  setting  the  time  into  the 
program  and  waiting  about  an  hour.  I 
found  the  difference  almost  2:T!  ARQ  per- 
mits up  to  a  .3%  difference  In  computer 
clocks  for  proper  phasing  (about  0-2  sec- 
onds per  minute),  but  this  was  ridiculous! 

The  only  answer  would  be  to  obtain  an- 
other C-64.  Thanks  again  to  Guy  Wright,  I 
got  one  quickly.  Taking  it  back  to  the  sta- 
tion and  plugging  It  In  set  things  right;  the 
program  clock  could  now  he  set  and 
would  hold  reasonable  time  over  a  period 
of  several  hours  (within  a  second  or  two) 
and  certainly  within  the  limits  of  tolerance 
permitted. 

Well,  how  does  it  work?  Or  should  I  say, 
how  wetf  does  it  work?  Only  you  can  be 


the  judge,  of  course,  but  for  me  it  works 
mighty  well  indeed.  My  biggest  delight 
was  calling  up  NNML,  leaving  a  message 
for  Mike  In  the  Auto  AMTOR  mode,  and 
having  his  machine  respond  by  acknowl- 
edging the  message  and  then  shutting 
down.  One  could  easily  visualize  two 
AMTOR-equipped  machines  in  the  auto 
mode  talking  to  each  other  without  an  op- 
erator present  at  either  station!  I  think  I 
read  a  fiction  article  like  that  a  few  years 
back,  but  It's  now  apparent  that  yester- 
day's fiction  is  today s  fact 

For  further  reading,  you  might  wish  to 
check  Mike  Lamb's  article  about  AMTOR 
in  the  November,  1983,  issue  of  CQ*  It  is 
clear,  concise,  and  helpful,  as  is  the  man- 
ual which  comes  with  the  interface. 

AMTOR  has  been  approved  for  ama- 
teur-radio use  since  January  27,  1983,  yet 
there  seem  to  be  surprisingly  few  stations 
that  I  can  hear  at  my  location  that  are  us- 
ing this  relatively  new  mode. 

For  sure,  Its  not  as  fast  as  RTTY  under 
ideal  conditions,  but  in  spite  of  its  seem- 
ing slowness,  it  appears  to  be  immune  to 
fading  and  Interference,  guaranteeing  es- 
sentially error-free  reception  and  trans- 
mission. 

Occasionally,  you  will  find  word  bursts 
that  appear  garbled,  but  you  can  soon  see 
that  they  are  made  up  of  three-letter  re- 
peats where  perhaps  one,  two,  or  ail  three 
characters  of  the  previous  group  had  not 
been  received  properly.  The  print  would 
stop,  a  request  for  repeat  was  automati- 
cally transmitted,  and  the  retransmitted 
characters  completed  the  word,  adding 
the  letters  onto  those  that  had  been  prop- 
erly received  before. 

Well,  you  can  Imagine  what  a  thrill  It 
was  to  get  my  first  AMTOR  QSO,  Mark 
Hald  K2KI  (KIKl).  I  met  Mark  on  RTTY  (old- 
fashioned  kind]  and  we  talked  about 
AMTOR.  Mark  mentioned  that  he,  too,  had 
problems  at  first  In  trying  to  figure  out 
how  to  use  AMTOR, 

Most  of  the  manuals  and  articles  tell 
you  all  about  what  it  is,  what  it  does,  and 
why  you  need  It,  but  very  few  tell  you  ex- 
actly how  to  use  it  or  what  to  expect.  For 
instance:  Did  you  know  that  both  stations 
in  mode  A  will  be  going  all  the  time?  That 
is,  they  will  be  chirping  continuously  as 
long  as  you  are  in  contact  with  the  other 
station  in  that  mode?  Sure,  it's  easy  to  see 
after  the  fact  (and  after  you  have  been 
through  the  procedure  once),  but  not  be- 
forehand. Here's  another  thing;  Did  you 
know  that  both  stations  have  to  insert  the 
same  Selcai  into  the  program  in  order  to 


work  each  other  properly?  No?  Well,  I 
didn't  either,  and  I  couldn't  find  it  ex- 
plained anywhere.  Oh,  yes.  .  .they  explain 
the  Selcal  and  they  explain  the  reason  for 
it,  but  they  fail  to  tell  you  that  if  it's  your 
Selcal  that  both  stations  use,  then  you  are 
the  "master'1  and  the  other  Is  the  "slave." 
If  you  use  the  other  guy's  Selcal,  then  he's 
the  master  and  you're  the  slave. .  .at  least 
to  start. 

Now,  where  does  It  say  that  you  can 
type  Information  Into  the  program  while 
you  are  In  the  automatic  chirping  mode 
(mode  A)?  When  the  other  station  Is  ac- 
cessed and  types  tn  your  Selcai,  and  the 
two  are  synchronized,  the  information  you 
have  typed  In  will  then  be  transmitted  by 
you  and  received  by  the  other. 

It's  all  very  easy  after  you  have  done  it 
once  or  twice,  but  it's  that  first  step  that 
gets  you  every  time.  Maybe  all  of  the  man- 
ufacturers of  interfaces  should  include  a 
helpful  ham  with  each  package! 

In  any  event,  Mark  led  me  by  the  hand 
through  the  first  painful  get -acquainted 
steps  by  patient  suggestions  and  advice. 
After  about  ten  minutes  we  were  chirping 
away  happily,  with  each  station  able  to 
"breafc  in-1  merely  by  using  the  +  ?  code. 

I  was  quite  amazed  that  I  broke  in  once, 
managed  to  get  my  Information  across, 
and  then  Mark's  station  continued  right 
where  he  had  left  off,  without  missing  a 
beat. 

The  copy  was  nearly  perfect;  I  say  near- 
ly because  whatever  errors  were  in  it  were 
input  errors  and  not  machine  or  program 
errors.  The  MlcroAMTOR  Patch  worked 
flawlessly.  Next,  we  try  the  big  time  on  20 
meters! 

You'll  find  that  it  is  convenient  at  first  to 
use  mode  B,  which  is  not  the  chirp  mode 
but  Instead  a  steady  transmission  of  data, 
much  like  ordinary  RTTY,  except  that  the 
characters  are  sent  and  acknowledged  in 
groups  of  three,  each  group  being  sent 
twice. 

So,  whether  you  use  the  Morse  program, 
the  standard  RTTY  program,  AMTOR,  or 
ASCII,  AEA's  interface  wi  fl  do  it  all  for  you: 
no  strain,  no  pain. 

Listen  tor  me  around  14.075  MHz  some 
evening  or  on  a  weekend.  I'll  he  happy  to 
let  you  see  for  yourself  what  the  AEA  Mi- 
cro AMTOR  Patch  can  do. 

For  further  details,  contact  AEA,  PO 
Box  C-216Q,  LynnwQQd  WA  38Q36.  Reader 
Service  number  487, 

Jim  Gray  W1XU 
73  Staff 


AM  HELP 


Help  I   I   need  a  service  manual  for  a 
Boonton  sweep  signal  generator  model 
24G-A.  I  will  gladly  pay  copying  and  mail 
ing  costs. 

Gordon  Fulp  W6FBH 

4740  Scratch  Pine  Lane 

Placemlle  CA  956C7 

I  am  in  desperate  need  of  a  schematic 
(and  any  instructions)  pertaining  to  an  E. 
H.  Scott  Radio,  15-tube  model  L-322,  vin- 
tage 1933/34.  I  will  gladly  bear  any  cost  In- 
curred. 

J.  Fred  Belles 

8563  Peebles  Road 

Pittsburgh  PA  15237 

I  need  a  service  manual  for  each  of  the 
following  scanners'  Electra  Bearcat 
210XL,  Tennelec  MCP-1  Memoryscan, 
Tennelec  MS-2  Memoryscan. 


I  also  would  like  into  on  using  my  TRS- 
80  Color  Computer  on  RTTY, 

Please  advise  me  of  any  cost  involved. 

Peter  J.  St.  A  maud 

PO  Box  8066 

Lowell  MA  01653 


I'm  looking  for  a  photocopy  of  the  man- 
ual  or  circuit  diagram  for  a  CRE3  model 
255  scope,  a  Sonar  Monitor  Receiver 
model  FR-102P  the  W9TO  tube-type  keyer, 
and  a  Geloso  model  4/102-V  vfo  which  was 
made  In  Milano,  Italy  and  uses  a  6L6,  a 
6AU6,  and  a  6J5.  J  will  reimburse  copying 
costs  or  can  photocopy  and  return  the 
originals. 

Robert  Ross  VE3LPJ 

4  Meadow  land  Drive 

Brampton,  Ontario 

Canada  LGW  2R4 
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PoiMTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Atco  NJ  08004 

VI RGINIAQSO  PARTY 
Starts:  1800  UTC  March  B 
Ends:  0200  UTC  March  11 

The  1985  OSO  Party  Is  again  sponsored 
by  the  Sterling  Park  Amateur  Radio  Ciub. 
The  same  station  may  be  worked  on  each 
band,  once  on  each  mode,  VA  stations 
may  contact  instate  stations  for  QSO  and 
multiplier  credit,  VA  mobile  stations  most 
sign  as  mobfte  and  may  be  worked  I  n  each 
new  county  they  operate  from  for  new 
QSO  and  multiplier  credit,  even  if  previ- 
ously worked  on  the  same  band  and  mode 
m  another  county.  Stations  on  county  line 
borders  count  for  only  one  QSO.  QRP  sta- 
tions must  run  5  Watts  or  less  for  their  en- 
tire operating  time. 

EXCHANGE: 

QSO  number  starting  with  001  and  QTH 
consisting  of  state,  province,  DX  country,  or 
VA  county.  VA  stations  note  that  the  ref- 
erence for  valid  counties  Is  the  CQ  "Coun- 
ties Award  Record  Book,"  which  lists  a 
total  of  95  counties. 

FREQUENCIES: 

Phone— 3930.  7230,  14285,  21375, 
28575,  and  anywhere  on  the  160- meter 
band  except  the  DX  windows;  CW— 60 
kHz  up  from  the  low  end  of  each  HF  band, 
and  anywhere  In  160* meter  band  or  Novice 
subbands. 

SCORING: 

Count  one  point  per  voice  QSOh  two 
points  per  n on- voice  QSO  (RTTY,  CW, 
SSTVJ.  No  crossmode  QSOs.  VA  stations 
multiply  total  QSOs  by  the  sum  of  states, 


Canadian  provinces,  DX  countries,  and  VA 
counties  worked.  Others  multiply  QSOs  by 
the  number  of  VA  counties  worked. 

AWARDS: 

Engraved  plaques  to  the  top-scoring 
stations  in  the  following  categories:  VA 
Single  Operator  (fixed  location);  VA  CW 
Only;  VA  Mobile;  Out  of  State  {including 
OX);  VA  QRP.  Certificates  will  be  awarded 
to  winners  of  each  VA  county,  siaten  Cana- 
dian province,  and  DX  country. 

ENTRIES: 

Follow  ARRL  standard  contest  guide- 
lines for  logs.  Indicate  each  new  multi- 
plier as  worked  and  include  a  summary 
sheet  with  your  log.  Indicate  on  summary 
Sheet  Jf  you  are  operating  mobile,  QRP,  or 
CW  only,  Entries  must  be  mailed  by  April 
1, 1985,  ana:  should  be  addressed  to:  Vir- 
ginia OSO  Party,  c/o  8arry  Pybas  KW4I, 
313  W,  Derby  Ave.,  Sterling  Park  VA  22170. 

WISCONSIN  QSO  PARTY 
Starts:  1S0O  UTC  March  10 
Ends:  0100  UTC  March  11 

Use  both  CW  and  phone,  Stations  may 
be  worked  once  per  mode  on  each  band. 
Mobiles  may  be  worked  again  when 
changing  counties.  No  repeater  QSOs! 

EXCHANGE: 

RSfT)  and  state,  province,  or  Wisconsin 
county. 

FREQUENCIES: 

Phone—  3590,  7290,  14290;  CW— 3550, 
3725,  7050,  7125,  14050,  21150. 

SCORING: 

Phone  contacts  count  1  QSO  point 
while  CW  contacts  count  2  OSO  points. 


Mar  2-3 

XLENDAR 

ARRL  DX  Contest— Phone 

Mir  Ml 

Virginia  QSO  Parly 

Mar  10-11 

Wisconsin  QSO  Parly 

Mar  16-17 

YL  ISSB  Commo  System  QSO  Party— CW 

Mar  16-17 

Spring  QRP  CW  Activity  Weekend 

Mar  16-17 

Bermuda  Amateur  Radio  Contest 

Mar  16-17 

DARC  International  SSTV  Contest 

Mar  16-17 

Kentucky  QSO  Party 

Mar  23-24 

Tennessee  QSO  Party 

Mar  30-31 

Rio  CW  DX  Party 

Apr  20-21 

World  Fishing  Contest— VIGO  S5 

Apr  20-21 

QRP  AftCI  Spring  SSB  Contest 

Apr  27-2E 

Helvetia  Contest 

Jun  S-9 

Worldwide  South  America  CW  Contest 

Jun  8-9 

ARRL  VHF  QSO  Party 

Jun  22-23 

ARRL  Field  Day 

lull 

CARF  Canada  Day  Contest 

Jul  13-14 

1ARU  Radiosport  Championship 

Jul  20-22 

CQ  VHF  WPX  Contest 

Aug  3-4 

ARRL  UHF  Contest 

Aug  17-16 

New  Jersey  QSO  Party 

Sap  14-15 

ARRL  VHF  QSO  Party 

Sep  14-18 

Washington  OSO  Party 

Sep  26-29 

Late  Summer  QRP  C  W  Activity  Weekend 

Ocl  5-6 

ARRL  QSO  Perty-CW 

Oct  12-13 

Rio  CW  DX  Contest 

Oct  12-13 

ARRL  OSO  Party— Phono 

Oct  19-20 

ARRL  Simulated  Emergency  Test 

Nov  2-3 

ARRL  Sweepstakes— CW 

Nov  16-17 

ARRL  Sweepstakes— Phone 

Dec  7-6 

ARRL  160- Meter  Contest 

Dec  14-15 

ARRL  10-Meter  Contest 

Wisconsin  stations  multiply  QSO  points 
by  totat  number  of  states,  provinces,  and 
Wisconsin  counties.  DX  countries  count  for 
QSO  points  but  not  multipliers.  Non-Wis- 
consin stations  multiply  QSO  points  by 
number  of  Wisconsin  counties  (72  maxi- 
mum). As  a  bonus,  W I  scons  m  mobiles  can 
add  500  bonus  points  for  each  county  that 
they  operate  from  outside  of  their  home 
county,  with  a  minimum  of  15  QSOs  per 
county  to  qualify, 

AWARDS: 

Awards  will  be  presented  to  the  highest 
scorers  in  each  state  and  province.  Wis- 
consin awards  to  10  highest  single^pera- 
tor  entries,  plus  the  hi  oh  est  multi-single 
and  multi-muJti  entries,  the  highest  Nov- 
ice/Technician, and  the  highest  aggregate 
a  tub  score.  Each  duo  member's  station 
must  be  located  within  50  miles  of  the  club 
(except  for  mobiles), 

ENTRIES: 

All  entries  must  contain  a  log  consist- 
ing of:  time  in  UTC,  call,  RSfT),  state,  Wis 
cons  in  county,  mode,  and  a  score  sum- 
mary. Summary  must  Include  your  name, 
address,  and  callsign.  CErcle  new  multi- 
pliers as  worked.  Logs  containing  more 
than  100  QSOs  must  be  accompanied  by  a 
dupe  sheet,  with  a  separate  dupe  sheet 
for  each  mode  Mobile  entries  must  Indi- 
cate county  changes  in  log  and  submit  a 
separate  dupe  sheet  for  each  county.  En- 
tries must  be  postmarked  by  April  15, 
1985,  and  sent  to:  Wisconsin  OSO  Party, 
c/o  West  Ailis  Radio  Amateur  Club,  PO 
Box  1072,  Milwaukee  Wt  53201. 

BERMUDA  AMATEUR  RADIO 

CONTEST 

Starts:  0001  UTC  March  16 

Ends:  2400  UTC  March  17 

This  is  the  contest's  27th  year,  and 
again  It  fs  sponsored  by  the  Radio  Society 
of  Bermuda.  The  contest  is  open  to  all  li- 
censed amateurs  in  Canada,  USA,  United 
Kingdom,  and  the  Federal  Republic  of 
Germany.  Of  the  46-hour  contest  period, 

SAN— Sandys 
PEM — Pembroke 
SOU —So  uf  ham  pton 
HAM— Hamilton 
STG— St.  George 
DFV— Devonshire 
WAR— Warwick 
SMI— Smiths 
PAG— Paget 

Fig,  1.  Bermuda  parish  abbreviations. 


your  total  operating  time  cannot  exceed 
36  hours,  with  off  periods  clearly  logged. 
Each  off  period  must  not  be  less  than 
three  consecutive  hours,  All  stations 
must  be  single-operator  only  and  must  be 
operating  from  their  own  private  resi- 
dence or  property.  Use  all  bands,  80 
through  10  meters.  Ho  crossband  or 
crossmode  contacts  are  permitted. 

EXCHANGE: 

All  stations  will  send  RSfT)  reports  and 
give  the  following:  Canadians  add  prov- 
ince, UK  stations  add  county,  US  stations 
add  state,  West  German  stations  add 
DOK#,  and  Bermuda  stations  add  parish 
(see  Fig.  1).  US  and  Canadian  stations 
may  exchange  reports  with  West  German, 
UK,  and  Bermuda  stations  only.  UK  and 
West  German  stations  may  exchange  re- 
ports with  US,  Canadian,  and  Bermuda 
stations  only.  Bermuda  stations  may  work 
Stations  in  the  UK,  US,  West  Germany, 
and  Canada  only. 

SCORING: 

Each  completed  contact,  on  each  band, 
counts  5  points.  A  phone  and  a  CW  con- 
tact with  the  same  station  on  the  same 
band  will  count  if  they  are  made  at  least  30 
minutes  apart.  For  ail  stations  outside 
Bermuda  the  multiplier  is  the  total  num- 
ber of  Bermuda  stations  worked  on  each 
band.  For  Bermuda  stations  the  multiplier 
is  the  total  number  of  states,  provinces, 
countries,  and  DOK#$  worked  on  each 
band.  A  multiplier  may  be  counted  oniy 
once  per  band, 

AWARDS: 

Printed  awards  to  the  top  scorer  in  each 
state,  province,  country,  and  DOK  area. 
The  top  scorer  in  Canada,  US,  UK,  and 
West  Germany  shall  receive  a  trophy,  to 
be  awarded  at  the  Society's  annual  dinner 
held  in  October  of  each  year.  Round-trip 
air  transportation  plus  accommodation 
will  be  provided  to  overseas  winners  to  en- 
able them  to  receive  their  awards. 

ENTRIES: 

Logs  must  show  all  dates  and  times  in 
UTC.  A  separate  sheet  must  be  used  for 
each  bend.  Ail  contestants  must  compute 
their  own  scores  and  check  for  duplicate 
contacts.  Dupe  sheets  must  be  submitted 
with  logs  to  cover  each  band  where  more 
than  200  contacts  are  logged.  For  every 
duplicate  contact  for  which  points  are 
claimed,  a  penalty  of  three  contacts  will 
be  deducted  by  the  Contest  Committee. 
An  excess  of  claimed  duplicates  may  re- 
sult in  disqualification.  No  penalty  will  be 
exacted  against  duplicates  for  which  no 


NEWSLETTER  OF  THE  MONTH 

Congratulations  this  month  to  Editor  Hal  G ruber  WSMGP  of  The  Mike  and  Key, 
official  publication  of  the  Greater  Cincinnati  Amateur  Radio  Association 
(GCARA). 

Hal  puts  together  a  very  interesting  newsletter  filled  not  only  with  club  news, 
but  also  with  features  such  as  hints  and  kinks,  reports  on  current  happenings  in 
amateur  radio,  and  operating  tips.  Like  most  successful  club  publications,  The 
Mike  and  Key  includes  paid  commercial  advertising. 

Club  President  Hick  Burdick  KB  WW  A  and  the  entire  GCARA  membership  have 
good  reason  to  feel  proud! 

To  enter  your  club's  newsletter  in  73's  Newsletter  of  the  Month  Contest,  send 
It  to  73,  Pine  Street,  Peterborough  NH  03458,  Attn:  Newsletter  of  the  Month. 
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points  are  claimed.  Each  page  must  be 
clearly  numbered  and  marked  with  con- 
testant's call,  year,  and  band  to  which  it 
refers.  All  contestants  must  sign  a  state- 
ment that  they  have  compiled  with  the 
rules  and  terms  of  their  license.  Ail  logs 
must  be  received  by  the  Contest  Commit- 
tee, Radio  Society  of  Bermuda,  Box 
HM275,  Hamilton,  Bermuda,  not  later  than 
May  31,  1986.  Overseas  contestants  are 
recommended  to  forward  their  logs  via  air 
mail.  All  decisions  of  the  Contest  Commit- 
tee  are  final. 


YL-fSSB  COMMO  SYSTEM 

CW  QSO  PARTY 
Starts:  0001  UTC  March  16 
End^  2359  UTC  March  17 

Use  General  portions  on  HF  bands,  sim- 
plex only  on  VHF  bands,  160  meters 
through  VHF.  individuals  needing  applica- 
tions and  instruction  forms,  send  a  4  x  9 
SASE  to  Rick  and  Minnie  Connolly  KQRDJ/ 
NA8V,  Star  Route  {,  Crocker  MO  65452. 
Send  logs j  summary  sheets,  and  com- 
ments to  the  same  address  no  Eater  than 
April  30,  1985. 


G-GRP.CLUB  SPRING 

CW  ACTIVITY  WEEKEND 

Dally  from  0900  to  2300  UTC 

March  16  and  17 

All  amateur-radio  operators  interested 
i  n  QR  P  are  j  n  vi  ted  to  take  partintrieduhs 
activity.  No  special  exchange  information 
was  mentioned  In  the  Information  provid- 
ed by  the  club.  The  operating  schedule  for 
each  day  is  as  follows  {times  are  UTCK 
0900-1100  14060/21060/28060 
1100-1300  3560^7030 


1300-1400  10106 
14G0-17Q0  14060^21060/28060 
1700-1900  3560/7030 
1900-2100  14060 
2100-2300  3560/7030 

Reports  should  be  sent  to  Fred  Gar ratt 
G4HOM,  47  Tilshead  Close,  Druids  Heath. 
Birmingham,  B14  5LT,  England. 


DARC  INTERNATIONAL 

SSTV  CONTEST 

Starts:  1200  UTC  March  16 

Ends:  1200  UTC  March  17 

Use  all  bands  with  authorized  SSTV 
subbands.  Entry  classes  Include:  Class  I: 
shortwave  bands;  Class  II:  VHF  and  UHF 
bands;  Class  III:  receiving  stations.  All 
transmitting  categories  are  single- trans- 
mitter only.  AI3  contacts  shall  be  worked 
from  one  location,  and  only  one  call  sign 
shall  be  jsed  during  the  contest.  The 
same  statfon  can  be  worked  Just  once  per 
band, 

EXCHANGE: 

Exchange  callsign.  signal  report,  and 
serial  QSO  number  on  video.  Only  two- 
way  video  exchanges  count.  However,  it  Is 
explicitly  permittee!  to  caJI  CQ  SSTV  Con- 
test on  phone, 

SCORING; 

Class  I  and  III  stations  count  one  point 
per  contact  on  80  and  10  meters.  Class  El 
and  III  stations  count  five  points  per  con- 
tact on  all  VHF  and  UHF  bands.  Classes  I 
and  III  count  each  contacted  continent 
and  each  different  country  according  to 
DXCC  and  WAE  lists  on  each  band  for 
multiplier.  Multiply  QSO  points  from  all 
bands  operated  oy  multipliers  from  all 
bands  operated  for  final  score. 


Your  Ham  Tube 

Headquarters! 


Call  Toll  Free  800-221.0060 
Tubes 


3-400Z 

3-500Z 

4-400A 

4CX250B 

572B 

811A 
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6146B  

6360 

6883 B  ....... 
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PL258 .... 
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.  55.00 
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7735A 27.50 
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8844 26.50 
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8908 . 
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16.  $30.00      MRF  644 

18.95      SD1088 

.  . .  .13.95      2N3055  . 

2N6084  . 

RF  Connectors 


.  10/$4.95 
. .  10/8.95 
..10/1.60 
.2.50  ea. 
.2.25  ea. 


M358. 
M359. 
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■     m    m  .  I  y  P^JtJ 

■      ■-     1  u  f    \J 

...  12.50 

,2.50  ea. 
,175  ea. 


Type  "1ST  Twist  on 

(RG8/u) $4.75 

Minimum  Order  $25,00 


ea. 


Allow  $3.00  min.  for  UPS  charges 
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For  Class  II  stations,  the  multipliers  are 
graded  as  follows:  2m  times  2,  70  cm 
times  4t  23  cm  times  6,  and  13  cm  and 
higher  times  10.  In  this  class,  multiply 
QSO  points  from  each  band  by  Ets  band- re- 
lated multiplier  and  add  up  the  results  of 
all  bands  operated  for  final  score. 

AWARDS: 

Trophy  to  top  three  scorers  of  each 
class.  Printed  certificates  to  top  scorer  of 
each  country. 

ENTRIES: 

Entries  must  Indicate  date  and  time  in 
UTC,  call  sign  of  station  worked,  complete 
exchange  for  each  valid  QSO,  and  name 
and  address  of  entrant.  Submit  separate 
logs  for  each  band.  Multipliers  must  be 
clearly  marked  in  the  logs.  Cross-check 
list  and  summary  sheet  are  mandatory.  All 
submitted  papers  become  the  property  of 
the  DARC,  Disqualification  tor  manipula- 
tion of  results  or  excessive  duplicate 
QSOs.  Results  will  be  published  In  G&DL, 
the  DAR  Club  magazine.  Contest  logs 
must  be  postmarked  by  May  2,  1985,  and 
addressed  to:  Heinz  Moestl  DEB  BUS,  PO 
Box  1123,  D6473  Gedern  1,  West  Germany, 


KENTUCKY  QSO  PARTY 

2100  UTC  March  16 

to  0700  UTC  March  17 

1400  to  2200  UTC  March  17 

This  is  the  third  annual  KY  QSO  Party 
Sponsored  by  the  Western  Kentucky  DX 
Association,  Stations  may  work  the  same 
station  on  different  bands,  modes,  or 
Counties.  Mobiles  compete  against  mo- 
biles, portables  against  portables,  and 
fixed  against  fixed-  Portable  stations 
must  set  up  per  Field  Day  antenna  rules. 


Single-transmitter  entries  only,  and  single 
operator  for  KY  fixed  stations.  Singie  or 
multi-operators  OK  for  portable  or  mobile 
stations. 

EXCHANGE: 

RS(T)  and  state,  province,  country,  or 
KY  county. 

FREQUENCIES: 

Phone— 1840,  3985,  7285,  14285,  21335, 
28585;  Novice— 3725,  7125,  21125,  28125; 
CW— 1815  and  approximately  60  kHz  from 
the  bottom  of  each  band,  KY  stations 
m  jst  operate  a  minimum  of  1 0  minutes  for 
each  change  of  band  or  mode. 

SCORING: 

Count  2  points  for  each  160-meter  QSO, 
phone  or  CW,  2  points  per  CW  QSO  on  all 
other  bands,  and  1  point  per  phone  QSO 
on  80,  40.  20.  15,  and  10  meters,  Combine 
phone  and  CW  score  as  one  contest. 

KY  stations  multiply  QSO  points  by  the 
sum  of  the  number  of  states  (50 J,  KY  coun- 
ties (120),  plus  VQ  and  VE1  -7  and  VY1/VE8 
(9).  DX  stations  count  only  In  point  totals, 
not  as  multipliers.  NorvKY  stations  multi- 
ply QSQ  points  by  the  total  number  of  KY 
counties  worked  (120  maximum). 

Portable  and  mobile  KY  stations  add  to 
total  score  a  bonus  of  1000  points  for  each 
county  you  operated  in  outside  of  your 
home  county.  A  minimum  of  10  contacts 
must  be  made  in  each  county  to  qualify 
for  the  bonus - 

AWARDS; 

Plaques  will  be  awarded  to  the  highest- 
scoring  KY  fixed,  KY  CW  and  phone  mo- 
bile*  KY  portable,  and  out-of-state  station. 
First -pi  ace  certificates  will  go  to  the  high- 
est-scoring Novice,  Canadian,  and  DX  sta- 
tion, as  well  as  to  the  high  scorer  in  each 
stale.  Participation  certificates  to  all  sta- 


The  micro 
soldering  station 
that's  temperature 
adjustable 

•  compact  station  is  adjustable 
between  500°  and  700  °F 

•  perfect  production  tool  for 
micro  circuits  and  fine 
manufacturing 

•  grounded  tip;  3-wire 
grounded  power  cord 

•  includes  1/2-oz. 
iron,  tip,  sponge 
and  stand 

•  replacement  tips 
available  in  a  wide 
range  of  sizes, 
styles  and  materials 
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tions  submitting  logs  with  at  least  10  con- 
tacts. 

ENTRIES: 

Logs  should  show  date/time  in  UTC, 
station  worked,  band,  mode,  exchange, 
and  score.  Logs  must  be  legible  and  neat 
to  avoid  disqualification.  Submit  a  cross- 
check sheet  (similar  to  ARRL  form  CO-77) 
tor  each  band  and  mode  with  over  50  con- 
tacts. KY  stations  must  show  the  counties 
they  worked  from  as  part  of  their  log  entry. 
Logs  must  be  postmarked  no  later  than 
May  5,  1985,  to  bo  eligible  for  award  con- 
sideration. Send  a  large  (9  x  12)  SASE 
with  $.40  postage  to  ensure  receiving  com- 
plete contest  results  plus  any  awards  you 
may  win.  No  logs  will  be  returned.  Entries 
should  be  addressed  to:  Western  Ken- 
tucky DX  Association,  William  D.  Snipe 
WM4N,  Route  1,  Adairville  KY  42202. 

TENNESSEE  QSO  PARTY 

2100  UTC  March  23  to 

0500  UTC  March  24 

1400  to  2200  UTC  March  24 

The  fifteenth  annual  Tennessee  QSO 
Party  is  sponsored  by  the  Tennessee 
Council  of  Amateur  Radio  Clubs  and  di- 
rected by  the  Radio  Amateurs  Transmit- 
ting Society  of  Nashville. 


EXCHANGE: 

Tennessee  stations  give  a  signal  report 
and  county;  out-of-state  stations  send  a 
signal  report  and  state,  province,  or  coun- 
try. 


FREQUENCIES: 

CW— 1815  kHz  and  about  50  kHz  from 
the  bottom  of  the  other  HF  CW  bands; 
phone— 1860,  3980,  7280,  14260,  21380, 
and  2S580  kHz;  Novice/Technician— 
3725,  7125,  21 125,  and  28125  kHz. 

SCORING; 

1.5  points  per  CW  contact;  1  point  for 
each  phone  contact.  Combine  phone  and 
CW  score,  unless  you  wish  to  compete  for 
phone-only  or  CW-only  awards.  Out-of-state 
stations  multiply  QSO  points  by  the  total 
number  of  Tennessee  counties  worked. 
Tennessee  stations  multiply  QSO  points 
by  the  sum  of  the  foil  owing:  states  (50), 
Tennessee  counties  (95),  and  VO  and 
VE1-7  (7).  DX  stations  count  only  for 
points— not  as  multipliers.  For  portable 
and  mobile  operation,  add  to  total  score  a 
bonus  of  500  points  for  each  county  you 
operated  In  outside  of  your  home  county, 
A  minimum  of  10  contacts  must  be  made 
in  each  county  to  quality  for  bonus  points. 


AWARDS: 

Plaques  will  go  to  the  highest-scoring 
stations  In  the  following  categories:  Ten- 
nessee home,  Tennessee  mobile.  Tennes- 
see portable,  and  out-of-state.  First-place 
certificates  will  go  to  the  highest -scoring 
stations  in  the  following  categories;  Ten- 
nessee phoneKinly,  Tennessee  CW-only, 
Tennessee  NoviceiTechnician,  each 
state,  Canada,  DX  entry,  outof -state  Nov- 
ice/Technician. 


ENTRIES: 

Logs  must  contain  date/time  (UTC),  sta- 
tion worked,  band,  mode,  exchange,  and 
score.  Logs  must  be  legible  to  avoid  dis- 
qualification. Submit  cross-check  sheets 
(similar  to  ARRL  Form  CD-77)  for  each 
band  and  mode  which  has  over  IQD  con 
tacts. 

Mobiles  compete  against  mobiles,  por- 
tables against  portables.  No  county-line 
operation  for  multiple  contacts.  Portable 
stations  must  set  up  as  per  Field  Day 
rules.  Single-transmitter  entries  only  are 
allowed.  Repeater  contacts  are  not  al- 
lowed, fao  list  operation  permitted.  Con- 
testants may  work  the  same  station  on 
different  bands,  modes,  and  counties  in 
Tennessee. 


Logs  must  be  postmarked  no  later  than 
May  1, 1985.  Send  a  business-size  SASEto 
ensure  return  of  your  log  and  receipt  of  re- 
sults and  certificates.  Mall  to  TN  QSO, 
Attn.  Jack  Byrd  KF4VL,  PO  Box  65.  Pleas- 
ant View  TN  37146. 


RIO  CW  DX  PARTY 
Starts:  1500  UTC  March  30 
Ends:  1500  UTC  March  31 

Sponsored  by  the  Plca-Pau  Garioca  (Rio 
Woodpeckers  CW  Group),  PO  Box  2673, 
20001  Rio  de  Janeiro,  RJr  Brazil,  with  the 
cooperation  of  all  other  Brazilian  CW 
groups.  The  purpose  Is  to  promote  2  way 
CW  contacts  between  Brazilian  and  DX 
stations,  enabling  DX  stations  to  obtain 
QSLs  valid  for  several  Brazilian  awards. 
The  event  is  held  twice  each  year  on  the 
J  est  full  weekend  In  March  and  the  second 
full  weekend  in  October, 

The  general  call  is  "CQ  RIG  DX  FIT" 
Use  all  HF  amateur  bands  within  your  own 
license  authority.  Exchange  RST,  name, 
and  QTH.  There  are  no  logs,  but  quick 
QSLIng  (via  bureau  or  direct)  is  essential 

Reference  frequencies  are  as  follows: 
3510^3520,  7020/7030,  14030/14050,  21030/ 
21050,21130/21150,  2B03Q/28050. 


TTY  L 
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Marc  L  Leaveyt  M,D,  WA3AJR 
6  Jenny  Lang 
Pikesviiie  MD  21208 

Spring  is  coming,,  and  In  another  month 
or  so,  it  will  be  time  to  climb  up  on  that 
tower  and  clean  up  the  antenna  connec- 
tions. For  now,  let's  just  satisfy  ourselves 
with  cleaning  up  some  of  the  mess  around 
the  shack,  OK? 

One  local  ham  who  is  trying  to  do  just 
that  by  putting  a  piece  of  equipment  to 
good  use  is  Fred  Wood  WB3JKG,  from 
here  In  Baltimore  MD.  Fred  would  like  to 
use  a  Teletype*  Model  35  teleprinter  as  »r\ 
output  device  for  his  Had  to  Shack  TRS-60 
Color  Computer*.  Welt,  Fred,  you've  real- 
ly got  only  two  problems.  First  of  all,  you 
need  to  get  a  signal  out  of  the  CoCo  that 
can  drive  the  teleprinter.  Then  you  have  to 
get  the  signal  Into  the  teleprinter  at  suit- 
able levels.  Let's  deal  with  the  second 
problem  first. 

The  signal  coming  out  of  the  CoCo  seri- 
al port  is  at  RS  232  levels,  whereas  the 
teleprinter  expects  a  "currenMoop"  sig- 
nal of  20  mA  or  60  mA,  switched  on  for 
mark  and  off  for  space.  There  have  been 
several  schemes  published  for  converting 
these;  you  might  look  back  at  this  column, 
In  the  May,  1984,  Issue  of  73  for  one  such 
circuit,  This  Is  specifically  designed  for  in- 
terfacing an  RS-232  signal  to  a  Model  33 
or  Model  35  teleprinter. 

As  to  the  CoCo  itself,  there  are  two 
changes  that  need  to  be  effected  before 
you  can  print  to  the  port.  First,  the  CoCo 


comes  up  with  the  port  set  at  a  speed  of 
600  baud.  This  can  be  changed  to  the  tele- 
printer's 110  baud  with  a  POKE  to  the  cor- 
rect  memory  address.  Next,  the  CoCo  is 
programmed  to  check  for  a  character-re- 
ceived signal  after  every  character  is  sent. 
With  a  bit  of  programming,  this  feature 
can  also  be  defeated  so  that  you  won't 
have  to  hard- wire  a  high  signal  on  the  In- 
put pin. 

The  completed  program  Is  shown  in 
Fig,  1 ,  and  I  think  you  will  find  that  It  sends 
the  data  out  to  the  serial  port  just  as  you 
like.  For  those  Interested,  I  have  also  in- 
cluded alternate  POKES  for  some  other 
popular  baud  rates  (Fig.  3). 

Another  ham  trying  to  hook  up  a  tele- 
printer Is  Emii  Kalar  WQDXV,  from  South 
International  Falls  MN.  Emil  asks  some 
basic  questions  regarding  a,  you  will  par- 
don the  expression,  RTTV  loop.  It's  been  a 
while  since  we  covered  this  basic  bit  of 
RTTY  Information.  Em i I  asks: 

What  is  the  dc  voltage  and  currant  used 
in  the  signal  loop?  Teleprinters  have  been 
run  on  voltage  levels  as  low  as  twelve 
volts  (and  maybe  lower  than  that)  and  as 
high  as  three  hundred  volts.  Although  the 
exact  voltage  is  not  critical,  I  guess  the  av- 
erage is  around  one  hundred  to  one  hun- 
dred fifty  volts.  The  reasons  for  the  higher 
voltage  have  to  do  with  the  collapse  and 
reestablishrnent  of  the  magnetic  field 
around  the  selector  magnets  during  the 
mark-space  and  space-mark  transitions. 
The  higher  the  voltage,  the  quicker  the 
transition,  thus,  the  iess  chance  for  errors 


0£ 


10  '  110  BAUD  OUTPUT  THROUGH 

20 'COCO  SERIAL  PORT 

30  ■  RTTY  LOOP— MARCH  198S 

'  MARC  I  LEAVER  M.D, 

POKE  &H&5,&HQ1tPQKE  &H96,SlHF6:"  110  BAUD 
60  POKE  &HFF231&H3$:'  THESE  POKES 
70  POKE  &HFF2Z&HF9:'  DISABLE  THE 
80  POKE  &HFF  23,&H34:'  PRINTER  HIGH 
90  POKE  &HFF22,&H00:'  SIGNAL  REQUIREMENT 

Fig,  t,  CoCo  RTTY  output  program. 
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!  Loop   ! 
[Supply  ! 

S  Demod  ! 

■ 
i 


! Printer ! 


Key 
board 


+- 7\/\/\/\/~ — — 

Resistor 

Fig.  2  A  simple  RTTY  loop. 


in  decoding.  Nonetheless,  portable  RTTY 
stations  have  used  twelve-volt  batteries 
as  loop  supplies.  Now,  current  is  another 
matter.  Older  RTTY  machines,  such  as  the 
venerable  Model  15,  were  designed  to  op- 
erate on  a  current  loop  of  80  mA,  Newer 
ones,  such  as  the  Model  33„  run  on  a  loop 
of  20  mA.  However,  some  Model  33s  have 
been  set  up  to  run  on  60  mA,  and  that 
should  be  printed  on  the  printed  circuit 
card  on  the  right  side  of  the  machine.  With 
the  33,  when  in  doubt,  assume  20  mA, 
Since  the  resistance  of  the  selector  mag- 
nets is  on  the  order  of  100  Ohms  or  so,  this 
means  that  at  a  voltage  level  ot,  say,  150 
volts,  the  loop  would  draw  (remembering 
Ohm's  Law)  150  volts  divided  by  100 
Ohms,  or  1.5  Ampsl  Therefore,  in  order  to 
keep  this  currant  in  line,  a  series  resis- 
tance of  150  volts  divided  by  0.020  Amps, 
7500  Ohms,  would  be  needed.  By  the  way, 
this  needs  to  be  a  big  resistor,  as  the  dissi- 
pation would  be  150  volts  times  0.020 
Amps,  or  3  Watts,  minimum.  Make  it  at 
least  six  Watts  to  be  sure, 

Baud  Rate       POKE  &H9S       POKE  &HS6 


46.45 

75 

300 

1200 


&H04 
&H02 
&H00 
&H00 


&HC7 
&HE3 
&HB4 
&H28 


Fig.  3.  Baud  rate  POKE  values. 


is  the  loop  out  from  TU  connected  In 
series  with  the  dc  power?  The  loop,  as  its 
name  implies,  is  a  series  circuit  which  en- 
compasses the  terminal  unit,  loop  supply, 
printer,  keyboard,  and  whatever  accesso- 
ries are  to  be  keyed  by  the  loop.  Since  ter- 
minal units  often  Include  a  loop  supply, 
this  may  not  be  a  separate  item.  Fig.  2  is  a 
diagram  of  a  very  basic  RTTY  loop. 

Does  the  dc  and  signal  loop  connect  to 
terminals  6  and  7?  Ernil  is  referencing  the 
"RTTY  Loop"  column  of  October,  1984, 
where  a  diagram  of  a  Model  33  terminal 
strip  Is  given.  Yes,  these  two  connections 
would  feed  the  printer. 

is  the  loop  switched  to  terminals  3  and 
4  to  send  from  The  33  keyboard?  No.  You 
don't  switch  the  loop,  but  rather  include  in 
it  all  that  Is  to  be  included,  So,  if  you  want- 
ed the  keyboard  to  be  active  at  ail  times, 
echo  on  the  printer,  and  key  the  same  loop 
as  keys  the  printer,  you  would  use  only  ter- 
minals 3  and  7,  putting  the  printer  and  key- 
board in  series.  If,  on  the  other  hand,  you 
wanted  to  separate  the  keyboard  and 
printer,  relying  on  the  receiving  device  to 
echo  the  sent  character  back  to  the  print- 
er, then  you  would  remove  the  "common" 
between  terminals  4  and  6  and  connect 
the  keyboard  to  the  sending  terminals, 
and  the  printer  to  the  receiving  terminals, 
of  the  equipment, 

I  hope  this  Information  Is  useful  and 


wish  you  well  in  your  endeavors.  Let  me 
know  how  things  work  out. 

Regards  to  George  Francis,  PhD, 
W3AS£r  In  Mlllersville,  Pennsylvania. 
George  wrote  me  a  letter  saying  that  a  for 
mer  student  of  his  Is  looking  to  put  a  vin- 
tage 6800  computer  onto  RTTY  and  won- 
ders where  he  could  find  some  program- 
ming help.  Well,  I  published  several  pro- 
grams for  the  6800  here  back  In  June  and 
July  of  1977  and  1973.  Copies  of  these 
have  been  sent  to  George,  and  I  recom- 
mend them  as  good  references  to  anyone 


attempting   to  write  machine-language 
RTTY  programs  on  a  microcomputer. 

Speaking  of  microcomputers,  it  is  time 
for  what  has  become  a  monthly  question. 
This  months  and  I  shudder  at  the  re- 
sponse, I  wouJd  like  to  hear  from  all  the 
Commodore  owners  out  there.  Tell  me 
what  kind  of  RTTY  programming  you  are 
using  on  your  VIG-20  or  C-84,  What  do  you 
like  about  it,  and  what  don't  you  like  about 
it?  How  easy,  or  hard,  was  it  to  get  on  the 
air?  You  get  the  idea.  For  those  who  came 
in  late,  the  past  two  months  have  asked 


about  TI99/4A  and  Apple  ll/ll  +  /lle/llc 
computers.  The  purpose  of  ail  this  Is  to  try 
to  compile  some  sort  of  order  out  of  the 
chaos  of  available  RTTY  programming, 
which  I  shall  present  here  when  complet- 
ed. No  need  to  write  anything  elaborate,  a 
postcard  will  do  quite  nicely.  And  yes, 
manufacturers  are  welcome  to  respond  to 
this  survey  as  well,  although  'will  catego- 
rize their  responses  differently  than  those 
of  users. 

interest  In  the  "RTTY  Loop"  reprint  series 
continues  unabated.  To  recap,  there  are 


several  compiled  reprints  of  information 
presented  years  ago  In  this  column.  For  a 
list  of  what  is  available,  send  a  self -ad- 
dressed,  stamped  envelope  to  me  at  the 
above  address,  requesting  the  list  of  re- 
prints available.  Of  course,  I  am  always 
happy  to  hear  from  you  on  any  RTTY  or 
computer-related  topic,  and  the  questions 
you  ask  provide  me  with  the  sense  of  di- 
rection I  take  here.  Be  sure  to  enclose  that 
self -addressed,  stamped  envelope  if  you 
desire  a  personal  reply;  otherwise,  watch 
for  the  answer  here,  in  l'RTTY  Loop-" 


UN! 


John  Edwards  KI2U 

PO  Box  73 

Middle  Village  NY  7 1379 

HOW  HAMS  VIEW 
THEMSELVES 

It's  that  time  of  year  again.  The  temper- 
ature is  rising,  the  birds  are  singing,  the 
sun  Is  shining,  and  the  Fun!  Poll  has  again 
returned. 

This  year  we  mark  the  poll's  fifth  anni- 
versary. Since  our  first  survey  ran  back  in 
1981,  our  hobby  has  experienced  a  full 
spectrum  of  changes,  including  volunteer 
licensing,  new  bands,  hams  in  space,  and 
the  advent  of  microcomputers.  The  poll, 
over  the  years,  has  kept  tabs  on  these 
trends  and  noted  the  hobby's  gradually 
changing  character.  We've  seen  good 
changes — such  as  an  increase  in  the  ranks 
of  Advanced-  and  Extra-class  licensees— 
and  some  disturbing  trends— such  as  the 
gradual  aging  of  the  overall  ham  popula- 
tion. But,  overall,  the  poll  has  helped  us  to 
understand  our  hobby  a  Nttle  better. 

This  year,  as  in  previous  Tun!  Polls, 
we're  retaining  many  old  questions  to 
track  developing  trends  in  our  hobby  and 
adding  some  new  ones  to  keep  up  with  the 
times.  Whatever  your  views,  send  your  re- 
sponses to  PO  Box  73k  Middle  Village  NY 
11379.  Orr  if  you've  given  up  on  the  US 
Muie+  you  can  transmit  your  answers  elec- 
tronically. My  CompuServe  ID  is  70007,412 
(CIS)  or  76004.174  (EIS).  My  Source  ID,  if 
you  prefer  that  system,  is  TCU335,  You 
may  also  contact  me  via  MCI  Mail;  just 
type  my  name  at  the  'To:"  prompt. 

ELEMENT  1 
BACKGROUND 

1)  Sax; 


A}  Male 
B)  Female 

2)  Age: 

A)  15  or  below 

B)  16-21 

C)  22-39 

D)  40-59 

E)  60  or  above 

3)  License  class: 

A)  Novice 

B)  Technician 

C)  General 

D)  Advanced 

E)  Extra 

4)  Number  of  years  licensed: 

A)  1  year  or  less 

B)  1-5  years 

C)  6-10  years 
0}  11-20  years 

E)  21  years  and  up 

5}  Do  you  have  a  new  (post-March  78)  call? 

A)  Yes 

B)  No 

6}  How  many  hours  a  week  do  you  devote 
to  amateur  radio? 
A}  0-1  hour 

B)  2-5  hours 

C)  6-10  hours 

D)  11-20  hours 

E)  21  hours  or  more 

7)  Which  HF  band  do  you  use  most? 

A)  80-75  meters 

B)  40  meters 

C)  20  meters 

D)  15  and/or  10  meters 

E)  Don't  operate  HF 

5)  Which    VHF-UHF    band   do   you    use 
most? 

A}  6  meters 

B)  2  meters 

C)  220  MHz 


D)  420  MHz  and/or  up 

E)  Don't  operate  VHF-UHF 

9)  Which  mode  do  you  use  most? 

A)  SSB 

B)  CW 
C}  FM 

D)  RTTY 

E)  Other 

10)  How  much  money  have  you  spent  on 
amateur  radio  within  the  past  year?  (In 
elude  OSL  expenses,  magazine  subscrip- 
tions, club  dues,  and  other  incidental  ex- 
penses.) 

A)  0-S260 

B)  $251-500 

C)  $601 -$1,000 
DJ  $1,O01-$2,5O0 
E)  $2,501  and  up 


ELEMENT  2 
SOCIAL  CHARACTERISTICS 

11)  On  the  whole,  hams  are: 

A)  too  young 
S)  too  old 

C)  just  the  right  age 

12)  Do  you  wear  a  pocket  saver? 
A}  Yes 

B)  No 

13)  Politically,    how   would   you    define 
yourself? 

A)  Conservative 

B)  Middle-of-the-road 

C)  Liberal 

14)  Should  we  get  rid  of  the  AHRL? 

A)  Yes 

B)  No 

15}  How  old  were  you  when  you  first  be- 
came a  ham? 

A)  15  or  below 

B)  16-21 

C)  22-39 

D)  40-59 

E)  60  or  above 

16}  Should  the  FCC  increase  the  speeds 
on  amateur  CW  examinations? 
A)  Yes 


B)  No 

17)  Do  you  own  a  home  computer? 

A)  Yes 

B)  No 

1&)  If  you  answered  "yes"  to  question  17, 
which  brand? 

A)  Apple 

B)  IBM 

C)  Radio  Shack 

D)  Commodore 

E)  Other 

19)  Do  you  think  that  home  computing  is 
siphoning  people  (Including  youngsters) 
away  from  amateur  radio? 

A)  Yes 

B)  No 

20)  Do  you  think  the  volunteer  exam 
system  has  increased  cheating? 

A)  Yes 

B)  No 

21)  Do  business  interests  deserve  some 
of  our  virtually  abandoned  bands? 

A}  Yes 
B)  No 

22)  Should  ham  licenses  have  a  minimum 
age  requirement? 

A)  Yes 

B)  No 

23)  Should  ham  licenses  have  a  maxi- 
mum age  requirement? 

A)  Yes 

B)  No 

24)  Should  hams  be  subject  to  periodic 
retesting? 

A)  Yes 

B)  No 


ELEMENT  3 
OPERATING  HABITS 

25)  If  the  users  were  restricted  to  data 
communication  only  {no  phone  or  CW  op- 
eration), would  you  be  In  favor  of  a  no- 
code  220-MHz  Digital-class  license? 

A)  Yes 

B)  No 


RESPONSE  FORM 

Instructions;  Read  each  question  and  mark  your  response  by  circling  the  appropriate  letter  next  to  the  number  of  the  question. 


f/emenf  1: 
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A 
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B 
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D 
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D 
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D 
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E 
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D 
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C 

D 
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B 

C 

141  A 

G 

15)  A 

B 

C 

16)  A 
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B 

42) 

A 
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E 
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A 
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C 

D 

E 
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A 

B 

50} 

A 

B 

Comments; 
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28)  Would  you  be  In  favor  of  a  no-code 
220-MHz  Digital-class  ticket  if  it  permitted 
phone  operation  in  addition  to  data  trans- 
mission? 

A)  Yes 

B)  No 

27)  Have  you  ever  used  a  personal  com- 
puter in  connection  wilh  your  amateur- 
radio  activities? 

A)  Yes 

B)  No 

28)  Is  It  time  to  completely  deregulate 
amateur  radio  by  having  the  FCC  turn  over 
all  responsibility  for  ham  operation  to  the 
amateur  community? 

A)  Yes 

B)  No 

29}  What  do  you  think  of  people  who  view 
pay  television  services  with  MDS  convert- 
ers and  satellite  dishes  that  are  not  ap- 
proved by  broadcasters? 

A)  They're  skunks 

B)  They're  within  their  rights 

30}  Should  we  get  rid  of,  or  reduce  in  size, 
the  CW  subbands? 

A)  Yes 

B)  No 

31)  Do  you  think  DX  nets  have  a  place  in 
ham  radio? 

A)  Yes 

B)  No 

32)  Do  you  think  nets  in  general  have  a 

place  in  ham  radio? 

A)  Yes 

B)  No 

33)  The  ne*t  time  a  ham  operates  from 
space,  which  band  should  he/she  use? 

A)  2  meters 

B)  220  MHz 

C)  450  MHz 

P)  An  even  higher  band 

E)  Shouldn't  bother  to  operate 


34)  If,  while  tuning  across  a  band,  you 
heard  a  net  called  "Jammers  Internation- 
al*" in  progress,  would  you: 

A)  Jam  It 

B)  Ignore  it 

C)  Complain  to  the  FCC  or  some  other 
organization 

D)  Listen 

E)  Join  it 

35)  If  required,  could  you  solidly  copy  CvV 

at  the  speed  at  which  you  were  licensed? 
A)  Yes 
Bl  No 

36)  If  required,  could  you  pass  the  FCC 
theory  test  for  your  license  class? 

A)  Yes 

B)  No 

37)  Have  you  ever  purposely  operated  in 
an  amateur  subband  you  werent  licensed 
to  use? 

A)  Yes 

B)  No 

38)  Are  you  fluent  In  any  computer  !aiv 
guage? 

A)  Yes 

B)  No 

39)  If  you  answered  "yes"  to  question  38, 
which  language? 

A)  Basic 

B)  Pascal 

C)  Assembler 

D)  Machine 

E)  Other 

40)  Do  you   feel   yourself  competent  to 

write  a  short  Basic  program? 

A)  Yes 

B)  No 

41)  Do  you  reel  yourself  competent  to  re- 
place the  finals  in  a  transistor-type  rig? 

A)  Yes 

B)  No 


42)  Do  you  solder  together  your  own  coax 
connectors? 

A)  Yes 

B)  No 

43)  Is  your  antenna  system  mounted  on 
your  house  or  a  tower? 

A)  House 

B)  Tower 

44)  Have  you  ever  designed  your  own  an- 
tenna? 

A)  Yes 

B)  No 

45)  What  do  you  think  of  contesting? 

A)  Great 

B)  Good 

C)  Okay 

D)  Don't  like  It 

E)  Despise  it 

46)  What  do  you  think  of  DXing? 

A)  Great 

B)  Good 

C)  Okay 

D)  Don't  like  it 

E)  Despise  it 


47)  What  do  you  think  of  repeaters? 

A)  Great 

B)  Good 

C)  Okay 

D)  Don't  like  them 

E)  Despise  them 

48)  What  do  you  think  of  traffic  handling? 

A)  Great 

B)  Good 

C)  Okay 

D)  Don't  like  II 

E)  Despise  it 

49)  If  you  heard  an  emergency  net  in  prog 
resSi  would  you  immediately  join  in  and 
offer  your  services? 

A)  Yes 

B)  No 

50)  Have  you  ever  secretly  hoped  for  a  mi- 
nor  disaster  to  strike  your  community  Just 
so  you  could  demonstrate  your  radio 
skills? 

A)  Yes 

B)  No 


(Satellites 


USING  THE  AO-10  APOGEE  PREDICTIONS 


Apogee  predictions  for  the  month  of  March  are  provided  for  three  sections  of  the  United 
States:  Washington  DC  at  39N  77W,  Kansas  at  39N  95W,  and  California  at  38N  122W.  Times 
are  in  UTC  and  apogee  i  n  this  case  is  mean  anomaly  1 28  rounded  to  the  nearest  whole  hour. 
Use  the  chart  as  a  guide  in  aiming  your  antenna,  then  fine-tune  the  azimuth  and  elevation 
values  to  peak  the  satellite's  beacon  signal.  If  you  require  more  accurate  orbital  predict  ion  sh 
contact  AMSAT  at  PO  Box  27,  Washington  DC  20044. 


MOVING? 

SUBSCRIPTION 
PROBLEM? 

Get  help  with  your  subscription  by 
calling  our  new  toll  free  number: 

1  -800-645-9559 


AMSAT-0SCAR  10  APOGEE  PREDICTIONS 

MAKCH     1985 


between  9  a.m.  and  5  p.m.  EST, 

Monday-Friday. 

If  possible,  please  have  your  mailing  label 
in  front  of  you  as  well  as  your  cancelled 
check  or  credit  card  statement  if  you  are 
having  problems  with  payment. 

If  moving,  please  give  both  your 
old  address  and  new  address. 

*  New  York  State  residents  call  1-80CK732-91 19. 
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ENGINEERING  CONSULTING 
INTRODUCES 

•REMOTE  A  PAD*1 
MODEL  HAP-1 

5  FOUR  mGIT  DTMF 
DECODERS.  PLUS  16  DIGIT 

KEYPAD  CONTROL 

TUWE  THE  WQHLD  FROftrt 
YOUR  HANDHELD  VHF/UHF  RADIO 


•  Auciin  Lnn^a  'ram  nfiy  source,  are  convarted  to  5Q*ii?  viste  swit^he*  wJhitft 
Control  onv  1  B  Hig  t.  ktiypuU  £i»  a  ranna  W  aif-er  device 

•  fkirn-e  fiAa^pi  e  &  you  t<  "  Oflrl  u'ai  include  ih-e  Pro  -  ^  ea  rch  *  RaCata^  [rotate  E»Eim 
Pamatety]    ICQM  iC-701  or  ICQM  IC-311  when  using  the  HM-3  conf-dlEr. 
ICOM  7S5C  S  7&t .  420en  PCS  -WOO   handheld*  wtti  «£  Yatag  FT-206, 
FT-70R.  JCflWl  iC-OSAT.  Bid  many  mors 

•  Anythrng  yen.  can  EtQ  manually  with  yPur  IB  (fiyit  Uiypiuct   Use  AAP- 1   fhfld  tfO 
rnmn-ttry  iismcj  uudia  L&UCh  tonis  frnmany  enure:* 

•  Twu  [I  pur  digit]  programm  b&Jb  access  codes  <irr-  uanU  Lu  operate  relays  or 

nthgr  nn.  nil  1u;iet.iOriS 

•  L  rn  rinttMlfil-  :Ltti!.u!r  [nclicrjitarii  rind  mcimnnLni-f  plui; 
sLnndy  6Lrt*i:  dt:cudrr  nut  puts;  iirr:  prpuirjrt.t 

•  Pfl  ^-n|(l  pin  psirri  edrjn  nmnirntor;  T6  pin  dip.SfJCkBt  apt* 

nbaancBdie  org-supntiad 

•  All  CMOSin^pnwEr-draiiJi  |3Dm*)   SSI   3D*  Ovvrtar 

■  Huo i  eigh  [  twines  fva  rows,  and  j1  cuSu  mn  &]  in  parol  le«  m  i»  h- 
Llit:  rciisLihn  Keypad  ui  Itkc  •rudin  yu.i  wii$Ji  lu  rniitrnl  rft 
mninfj  Cpnnfirt  ;tu,1inrn:ini.tnvr;piirr:fi  1  ?  uelts  H  C-  ■! rn I 
i|i?iiBrr  in  uwitroJ- 

•  T  n*  dual  4  digit  decadal  *nl  turn  yaur  hn*.E  on  B^d  on 
uamg  your  peogf-smmaWa  sccasa  coda 

•  Detailed  interface  oiagrsms  Bf*d  maiructiana  mcSuaed 
w»th  purchase.  initerfffDB  cable  far-  Pr-j-SearilT  S9.39 
•  olvgs  in  ace  sdOb-I 


1 


Model  RAP-1 

$149.95 

HR*mot*  A  P«dr 

Reinote  control 

interface  board 

and  DTMF 

dB  coder. 


ICOM  IC-Q2AT  USER'S 
AUDIO  BLASTER   »  MODULE 


*  Psi1:.i;].iii:  i-  ::l.-ils  m,"di:  L ! ii :  rflflit)  m  TC  r*  inu  Lfi-S. 
+   Biifjrr.!-:  -nndirj  U:  fiWtrty  '  waiL1 
■   I  !i,i  ;>:)wfr  rtrHiri  |4rn:t  ftlfr'id-  '..-{\ 

*  .■:.■"  p-U'-'    :.H:|j  by  ^iro  inaLrtintiunni'iLluduLl 
■  Cflfpcts  the  LOW  a  Lid  id  problem' 

Drive  sstts^nai  soeober^  td  < utl  volume 
Kwnri  :;iy rials  -*"ith  irp*  daviationi 


Now  Available 
for  IQ-2AT 


Model  AB-1     $19.95 

Price  mdudes  postage  and  handling.  U.S. A  CA  res.  add  Q% 


Semi  check  or  muney  order  la 

ENGINEERING  CONSULTING 

583  CANDLE  WOOD  ST  PBRE  A,  C  A  92621 
(714]  671-2009 
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BACK  ISSUES 


1977  to  June  1980  .  •  -  $3*00  ea 
July  1980  to  present .  •  $3.50  ea 

Add  $1.00  per  magazine  for 
shipping,  10  or  more  back  is- 
sues add  $7.50  per  order  for 
shipping. 

Write  for  your  copy  today! 
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ENGINEERING    CONSULTING 

I  N  TROPUC  ES 


TOUCHTONE"   DTMF 

to  RS-232-C 
300  BAUD  INTERFACE 


M»-1 


TPJCH TOMIB 

*  lias  yaur  computer  to  do  coda  DTMF  touch  to  nes. 

*  Receive  mil  1  B  digits  as  fast  os  thsy.c.ao  be,  transmitted 

*  Easily  progr^iTi  your  computer  in  BASIC  w  decode  mti  Itl  ■ 
digit  "scringe",  rfispfay  digits,  sound  alarm  &  observe 
secret  codas,  control  relays,  remote  basn. 

*  Simple  ta  use;  fust  proyids  +1  E  VDC  and  eudio,  hook 
two  wires  to  the  RS-332'  C  serial  input  on  your  compu- 
ter, enter  a  simple  BASIC  program  and  taagin  to  deeorJe 

*  Sample  BAS3C  program  and  mstructions;  included 

•  led  indoor       "Decode-ll-PaH" 

MudetDAP-1  U 

Wired  and  Tested 

Includes  shipping  LJS4  Cs'  addresses  add  ti"     +^327 
VISA  end  MasterCard  acceptud.  orceno  cfteck   MO  to 


ENGINEERING  CONSULTING 

S83  CAIUOLEWOOD  ST.P  SHEA,  CA   SEfiSI 
714/  H71-BQDB 


SCOPE  MEMORY 


9  tajttt  '*  A  ™ 


Turn  your  oscilloscope  into  a  digital  stor- 
age scope  Store  analog  &  digrtal  signals 
in  a  single  sweep.  An  economical  way  to 
increase  your  capabilities  o1 

•  Trouble  shooting 

•  Electronic  development 

•  Wave  form  &  pulse  analyis 

•  Analysis  of  low  frequency  signals. 

Send  for  information  package 
Sibex,  Inc. 

2340  State  Road  580   Suite  241 
Clearwater.  FL33515 
(813)797-9589 


^335 


73  does  not  keep  subscrip- 
tion records  on  the  premises, 
therefore  calling  us  only 
adds  time  and  doesn't  solve 
the  problem. 

Please  send  a  description 

of  the  problem  and  your 
most  recent  address  label  to: 
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/"Radio 
\  in  a  I  cur* 


Subscription  Dept. 
P0  Box  931 
Farmingdale,  NY  11737 


DTMF  Receiver  Kit 


Complete  DTMF 
Receiver  [SS  t  201 1 

Receive-  all  16  stan- 
dard DTMF  digits 
Nd  front:  end  hlteri', 
needed 

Dutpu  L  either  hex  or 
BCD  format 


C MOS  low  power  (29ma.@  1 2  V.D.C. | 
Excellent  speech  immunity 

Includes  3.56  Mhz  crystal.  ES  pio  I.  C,  socket,  resistor 
and  capacitors,  data  sheet,  schematics 

"Digit  Valid"  detection,  "lDV"  goes  high  after  a  valid 
tone  pair  is  sensed 

Makn  your  own  "SELLCALL".  repeater  decoder  etc 
Quantity  discounts  available      j^j^     ^r       ^328 


$SSi95 


Includes  shipping  USA 
[Add  G%  CA  address 


BEND  CHECK  OR  MONEY  ORDER  TO 

ENGINEERING  CONSULTING 

BBS  CAIUOLEWOOD  BT,  BREA,  CA   90821 
714/871-B009 


CODE  TRAINING  ON  THE  APPLE 


C.W.  TUTORSOFT   teaches   Char- 
acter,   Word,    Callsign,    and    QSO 
Phrase  recognition, 
FEATURES:    Randomized,    Interac- 
tive routines,  Programmed  learning, 
Automated  Menus,  Automatic  grad- 
ing, Variable  speed  and  pilch, 
C.W.    TUTORSOFT,    diskette    and 
Study  Guide,  $30  dollars,  postpaid. 
C.W.'  TESTMAST  ER  generates  FCC, 
Type  QSO  paragraph  with  13  ran- 
dom,  or  user- programmable,  varia- 
bles, i.e,  call  sign,  RST,  QTHr  rig,  etc.. 
Automated  quiz  scores  user  compre- 
hension, 

CW\   TESTM ASTER,   diskette    and 
Study  Guide,  30  dollars,  postpaid. 

Rt  5,  Box  37, 

Knoxvilh,  IOWA  50138 

PL  (5 IS)  842-6256 

TWIN    OAKS    ASSOCIATES 


SPECTRUM  ANALYZER 

TS-1010/UPM  34  Analyzer  for  10 
Mhz  to  44  GHz  in  8  bands;  20  KHz 
resolution  @  3  db  points.  Dis- 
persion: 0.5-25  Mhz  above  55 
MHz;  0-60  db  IF  attenuation  in  6 
db  steps.  With  5ADP7  CRT;  re- 
quires 115/230  VAC. 
17.3x19.5x26.  1&0  JbS  sh. 
Used-reparable     £436-  $265 

ACCESSORY  KIT  inducting  filters,  attenuators,  and 

adapters w/set  purchase  £85 

TRANSIT  CASE. $15  MANUAL,  partial  repro,..$15 
R-1420  UHF  RECEIVER,  30-300  MHz  AM-FM-CW  in 
two  bands;  selectable  20  or  300  KHz  bandwidth. 
Same  as  CEI  905A.  3.5x  19x  15,  25  lbs  sh. 

Used-reparable  w/r&pro  book  .., JW5^  S395 

R-390A,  URR  HF  RECEIVER,  0.5-32  MHz  in  32  bands: 
mechanical  filters  2-4-8-16  KHz.  With  meters;  UPS  in  2 

pkgs   Used-r&parable S215  Checked. ,.$335 

Ex  eel  I  ent-e  he  eked...  $400  Manual  partial  repro..$15 
R-648/A8R-41  HF  RECEIVER,  190-550  KHz  and  2-25 
MHz  in  five  bands.  Collins  mfg.;  24  VDC  4  amps  re- 
quired for  dynamotor,  Used-reparable .5155 

Checked $225  Manual,  partial  repro. $15 

Prices  FOB  Lima.  0.  •  VISA,  MASTERCARD  Accepted. 

Allow  far  Shipping*  Send  tor  New  FREE  CATALOG  B5 

Address  Dept,  73    *    Phone;  419/Z27-6573 


1016  E,  EUREKA  ♦  Box  1105  *  LIMA,  OHIO  •  45802 


>s  See  list  of  Advertisers  on  page  80 
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CRYSTAL  FILTER  SALE 

Top»qu»llty  6  pol*  CW/SSB/AM  FOX  TANGO  Wt*r» 

For  most 
KENWOOD  -  YAESU  -  HEATHKIT 

Also  DRAKE  FMCff  Line,  COLLINS  75S-3B/C, 
and  JCOM  (FL44A  Type) 

All  Regular  $60  filters NOW  Only  S49.50 

All  Regular  S1 10  niters NOW  Only  S99.5G 

All  Regular  5170  Matched-Pair 

FHter  Kits .  .  NOW  Only  $139  pair 

All  Fitter-Cascading  Kits NOW  Only  S75  each 

Quantity  discounts  when  sent  to  one  address 
ftxcfudfrip  m*tch*d'P&fr  kit*} 

Any  two  units  (filters,  cascading  kits, 

or  combos) 10%  OFF 

Any  three  units  or  more  (as  above) 15%  OFF 

Sale  Prices  offered  for  a  limited  time.  Order  Today! 

FOX  TANGO  filter  band  widths  range  from  125  to  6000 
Hz  with  center  frequencies  to  match  your  rig.  Most 
filters  are  drop-Jn  or  plug-In  type;  some  patch  In. 
Matched -pair  filter  kits  are  available  for  R820,  TS830/ 
930  and  FT-980;  filter  cascading  kits  fof  TS430/520y 
820,  FT-101/101ZD/107/9OV2,  Heath  SB  154 A.  For  com- 
plete details  send  us  a  business-size  SASE  marked 
"FT  Filter  Sale"  and  your  rig's  Make  and  Model 
Number,  Or  to  save  time,  phone  for  information  and 
order  directly.  We  accept  VISA^MCorshlpC.O.D.  in  US, 

FOX  TANGO  FILTERS  contain  eight  specially  treated 
and  aged  discrete  crystals,  unlike  ceramic  or  mono- 
lithic corner-cutting  designs.  An  implant  or  transplant 
with  a  time-tested  FT  filter  or  cascading  kit  wilt  give 
your  rig  new  life.  Our  best  advertisements  are 
thousands  of  satisfied  users  —  check  our  our  claims 
over  the  air  —  you'll  learn  that  FOX  TANGO  Is  best! 
Our  filters  cost  less  and  are  guaranteed  longer  —  ONE 
YEAR  —  order  with  confidence.  Why  risk  disappoint- 
ment with  some  unknown  or  unproven  brand? 

GO  FOX  TANGO-TO  BE  SURE! 


FOX  TANGO  CORP. 

P.O.  Box  15944,  Dept  S 
W.  Palm  Beach,  FL  33416 
Telephone:  (305)  683-9587 


^304 


^■^ 


ATTENTION 

Foreign  Computer  Stores/ 
Magazine  Dealers 


You  have  a  large  technical 
audience  that  speaks  English 
and  is  in  need  of  the  kind  of 
microcomp titer  information 
that  CW/Peterborough  pro- 
vides. 


Provide  your  audience  with 
the  magazine  they  need  and 
make  money  at  the  same  time. 
For  details  on  selling  80 
MICRO,  inCider,  HOT  CoCo 
and  RUN  contact: 


SANDRA  JOSEPH 

WORLD  WIDE  MEDIA 

386  PARK  AVE.,  SOUTH 

NEW  YORK,  NY  10016 

PHONE  (212)  686-1520 

TELEX— 6g0430 


2300  MHZ  MICROWAVE  DOWNCONVERTER 


*  Complete  Downconverter 

*  One  year  Warranty 

*  Surge  voltage  protected 

*  Choice  of  two  RF  Preamps 

*  Model  RP .  .  .  $65  (15  miles) 

*  Model  KP  +  .  .  $75  (25  miles) 


Send  check  or  money  order  to: 
K&S  ENTERPRISES 
Box  741  "165 

Mansfield,  MA  02048 


The  world  renowned  D-104 
stands  alone  as  the  performance 
leader  in  base  station 
amateur  microphones.  The 
T-UP9-I J104  Silver  Eagle  is 
also  recognized  for  its  out* 
standing  beauty 

A  bright,  vibrant 
appearance  reflects  ele- 
gance and  style.  All  exteri- 
or parts  plus  the  base  and 
handle  are  chrome  plated  to  a  jewel- 
like finish. 


As  a  result  of  Astatic '-s  50  veiani 
of  technology,  this  microphone  is 
also  extremely  versatile. 
Factory  wired,  it  can  be 
easily  converted  to  elec- 
tronic or  relay  operation. 
Adjustable  gain  provides 
optimum  modulation. 

The  D-104  Silver  Eagle 
will  make  apy  rig  look  as 
good  as  it  sounds.  For 

mqre  information,  see  your  Astatic 

dealer  or  write* 


Astatic  Corporation 

P.  O.  Box  120  *  Cormeaut,  OH  44030-0210  •  (216)  SW-llll 

In  Canada:  Canadian  Asiatic,  LTD. 

l220EltesmereRd.,Unit2 

Scarborough,  Ontario  Ml?  ZX5  *  (4I6j  2^-2222      ^333 
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AM  HELP 


We  are  happy  to  provide  Ham  Help  list- 
ings free,  on  a  space-available  basis,  We 
are  not  happy  when  we  have  to  take  lime 
from  other  duties  to  decipher  cryptic 
notes  scrawled  illegibly  on  dog-eared 
postcards  and  odd-sized  scraps  of  paper. 
Phase  type  or  print  your  request  fneatfyf), 
double  spaced,  on  an  3Yi "x  1V  sheet  of 
paper  and  use  upper-  and  lowercase  fet- 
ters where  appropriate.  Also,  please  make 
a  "fjr  look  like  a  "1,"  not  an  ,J/r"  which 
could  be  an  "et"  or  an  "eye*1'  and  so  on. 
Hard  as  it  may  be  to  believe,  we  are  not  fa- 
miliar with  every  piece  of  equipment  man- 
ufactured on  Earth  for  the  last  50  years  I 
Thanks  for  your  cooperation. 

Does  anyone  have  any  information  on 
modifying  the  Kenwood  TS-18QS  ago  cir- 


cuit to  allow  faster  recovery  time  and  im- 
proved performance  on  AMTOR7 

L  E.  Rhodes  KdHRB 

550  Yortc  St 

Sad  Axe  Ml  48413 

Wanted:  Schematic  for  a  Dynamic  Com- 
munications (DyComrrr)  mobile/repeater 
system. 

Keith  Kerchner  KC9IH 

Ate  1  Box  91 

EdelateinH.  61526 

I  need  a  schematic  and  a  transformer 
for  an  EEco  model  751  power  supply.  Also, 
I  need  a  switch  for  an  Eico  753  transceiver; 
it's  marked  ,lS3D"  on  the  schematic  for 
the  tank  circuit.  Has  anyone  successfully 


modified  the  753  to  eliminate  its  drift 
problem? 

Patrick  Benesch  KB4EGJ 

PO  Box  459 

Loyall  KY  40654 

I  need  an  instruction  manual  and  circuit 
diagram  for  a  Code-A-Phpne  700  tele- 
phone answering  system.  Can  anyone 
help? 

M.  Garey  W6RNE 

24771  Kay  Ave. 

Havward  CA  94545 

I  need  volume  9  of  the  CHE  I  Advanced 
Electronic  Engineering  Technology  home- 
study  course  to  make  the  set  useful,  A 
photocopy  is  fine,  and  I  will  pay  the 
charges, 

Clem  Small  KR6A 
26530  Parkside  Dr. 
Hayward  CA  94542 

I  have  a  Midland  13^693  AM/SSB  CB. 
Does  anyone  have  information  on  how  to 


convert  this  to  15  or  10  meters?  I  will  glad- 
ly pay  for  copying  costs  and  postage, 

Stephen  Rehberg  N6KZU 
322  E.  Mayfair  Ave. 
Stockton  CA  95207 

I  would  like  the  schematic  and  service 
or  operation  manual  for  the  Following 
equipment:  model  84-R  signal  generator 
manufactured  by  Measurements  Corpora- 
tion„  model  1604  multimeter  manufac- 
tured by  Stark,  and  model  1606 A  RF 
Bridge  manufactured  by  General  Radio.  I 
will  gladly  pay  copying  and  postage 
charges. 

Robert  Sondack  VE2ASL 

260  Rue  Bellerlve 

St.  Luc  Quebec 

Canada  J0J  2A0 

Does  anybody  have  information  on  how 
to  build  a  ferrite-bead  antenna? 

Marvin  Rosen  N3BQA 

20  W.  Madison  Street 

Baltimore  MO  21201 


BEEPERS! 

IT  YOU  HAVEN'T  HEARD  OUH  BEEPERS 

YOU'RE  NOT  LISTENING! 
Fax&can  BF-3  Beepers  add  a  gentle  tone  burai  ai  the  be- 
ginning (optional)  and  and  of  your  transmission  to  prevent 
"doubling."  ~Rie  BP-J  models  add  an  automatic,  ad ju arable 
ID.  timer  to  keep  you  in  the  repeater  OK  for  10- minute- 
identification.  All  CMOS  circuitry  foe  long  battery  life  (bat- 
tery not  Included).  Beepers  are  available  as  an  assembled 
and  tested  circuit  board  measuring  less  than  2Vi'x2i{-C 
versions};  enclosed  <rt  a  Small  cast-aluminum  bo*  with  no 
mihe  con  nectars-  supply  your  own  (-B  versions};  or  corn- 
plate  with  4-pin  mike  connectors  (-A4  versions);  or  with  8- 
pln  connectors  (-AS  versions}.  All  units  shipped  prepaid  in 
the  U.S.  Pennsylvania  re&klenls  add  6%  sales  tax.  (See 
(able  below). 

NEW;  AD-3  plug-En  card  compatible  with  Apple  If*  and  Apple 
II+*  computers.  Includes  two  3-foot,  double-ended  ribbon 
cables*,  detailed  instruction  manual,  and  demo-dtshette  in* 
DOS  3.3.  Requires  *BK,  Applesoft  firmware.  Features  N0> 
D/A  conversions  and  16  l/Os  with  any  user-selectable  WO 
combinations  desired.  Can  be  used  for  burglar  aFarmsr 
weather  collection,  voice  synthesis,  solar  energy  monitoring, 
RTTY,  computer  control,  digital  storage,  and  many  other 
applications,  $99.00  prepaid  in  U.S.  Pennsylvania  residents 
add  6%  sales  fa*. 

BEXFZK3  AfiX  A  FAJCSCAN  EXCLtJSmil 


BP4  A*  $79  BP3  A-8:  S&4  (6  pin  conn  J 
BP4  A  4:  $73  BP3  A-4:  $57  (4  pin  conn.) 
QP4  B   :  $66  BP3B   ;  $49  {box  &  cable  but  no  conn,) 
BF4  C    :  $45.  BP3C    :  $29  (assembled  &  tested  board,  no 
box.  no  conn.) 


SFflX™ 


INC. 


*^99 


RD  #1  Box  2Q3A  Gillett,  PA  t6925 


TM 


8  POLE  CRYSTAL  FILTERS  FOR 
KENWOOD  ICOM  AND  YAESU  RADIOS 


KENWOOD 

2.1  kfta  SSB  for  TS-930  or  T&S3Q  matched  set  .  $149.99 
400  Hz  CW  for  TS-930  or  TS-830  matched  set  , .  $14S&0 
2.1  kHz  &SB  tad  end  IF  cascade  kit  (H  ffxi.ru  jioles) 

for  the  T&430,  TS-I20  and  115-130 $79,00 

2J  kHz  8  pole  xtal  filter  for  the  R  1000 $129.00 

2.1  kHz  8  pole  xtaJ  filter  for  the  R-2000 $139.00 

400  Hz  CW  0  pete)  xtaJ  filter  for  the  R  2000 *99.00 

TS-930  FM  KIT  True  fm,  xmit  &  rev.  30  watte,  nt  better 
than  ,2  uv  K&Jisitivity,  Wired  and  tested *13R0O 

ICOM 

2.1  kHz  SfiU  and  400  Hz  €W  8  pole  xtal  filter  for  the 
lO730h  740,  745h  K70  and  K7I  radios $99.00 

YAESU 

2.1  kHz  SSB  8  pole  xtal  filter  for  the  FT-SSO 199.00 

rTlter  for  FT-757  availalrie  soon 

1CQM  mid  Kenwood  newsletters  I  year  $10.00  US 
{$  12  first  class  mail)  $14  elsewhere.  SASEfbr  details. 

When  ordering  please  specify  roam  and  crystal  fitter 
ordered  Please  add  $3  for  stripping  and  tiamiling  IJ$A, 
$5  air  mail,  COD  and  SI  75,  $10  wevzeas.  FL  residents 
add  5%  sales  tax* 

INTERNATIONAL  RADIO,  INC. 

1532  SE  Village  Green  Drive 

^0*«**3   Suited 
^)  *S  J  Port  St.  Luck,  FL  33452 
(305)  335-5545 


1TQP  SECRET 


MGINI70RIISG  TIMES 

"...the  BEST  communications  news  source."  (T-  Horbaugh) 


"Your  publication  has  helped  monitoring  grow  and  brought 

the  thrill  of  listening  back,"  (P.  Steekbeck) 

"Your  magazine  transcends  simply  listening  to  the  powerful 
shortwave  stations  to  include  both  interesting  frequency 
listings  and  fascinating  technical  articles/'  {$.  Westerman) 


"My    hobby    could    not    be    complete    without    MTs 
information-filled  pages  every  month."  (J.  Henault) 


SEND  FOR  YOUR  FREE  SAMPLE  TODAY! 

Grove  Enterprises 
'0£& ;;..  P*  O.  Box  98,  Brasstown,  NC  28902 

704-837-9200 


352 
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TEST  EQUIPMENT 

RE-CONDITIONED  AND 
LAB  CALIBRATED 

MP606A  SIGNAL  GENERATOR  50  KHZ  TO  65  MHZ  0  1 
MV  TO  3V  INTO  50  OHMS.  400/1000  HZ  MODULA- 
TION. CRYSTAL  CALIBRATOR S375.00 

HP60AC  SIGNAL  GENERATOR  10  MHZ  TO  480  MHZ 

0.1  MV  TO  IV  INTO  50  OHMS,  AM/CW  OR  PULSE 
MODULATION,  CALIBRATED  ATTENUATOR    345.00 

HP614A  SIGNAL  GENERATOR  900  TO  21  DO  MHZ  0.5 

MV  TO  1V  INTO  50  OHMS,  INTERNAL  OR  EXTERNAL 
PULSE  Oft  FM  MODULATION  CALIBRATED 
OUTPUT 345.00 

HP618B  SIGNAL  GENERATOR  3  8  GHZ  TO  7  6  GHZ 
0.1  MW  TO  .1  V  JNT0  50  OHMS,  CALIBRATED  OUT 
PUT,  INTERNAL  OR  EXTERNAL  PULSE  OR  FM  MODU^ 
LATI0N  AND  SQUARE  WAVE  MODULATION  375  00 

URM-25  SIGNAL  GENERATOR  10  KHZ  TO  50  MHZ 
AM/CW  MODULATION,  400  &  1  KHZ,  RF  OUTPUT  0-2 
V  OR  0-1  V  PRECISION  50  OHM  STOP  ATTENUATOR 

SMALL  PORTABLE  UNIT 245  00 

URM-26  SIGNAL  GENERATOR  4  MH2  to  405  MHZ 
CALIBRATED   OUTPUT   0  TO  2   V,   MODULATION 
400/1000  HZ.  CALIBRATED  OUTPUT  ATTENUATOR 
SMALL  COMPACT  SIZE 245.00 

TS-510A/U  SfGMAL  GENERATOR  10  MHZ  to  420  MHZ, 
AM/CW  OR  PULSE  EMISSION  OUTPUT  VOLTAGE  0  TO 
5  V  CALIBRATED  OUTPUT  ATTENUATOR  400/1000 
HZ  MODULATION    MILITARY  MODEL  OF  HP608D 

295  QO 

TS  418/URM  49  SEGNAL  GENERATOR,  400  MHZ  TO 
1000  MHZ  AM,  CW  OR  PULSE.  CALIBRATED  OUTPUT 
AND  ATTENUATOR  POWER  RANGE  0  TO  -120 
DBM. : 19500 

TS-4tMJRM-64  SIGNAL  GENERATOR  900  THRU  2100 
MHZ,  AM,  CW  OR  PULSE  EMISSION  CALIBRATED 
OUTPUT  AND  ATTENUATOR 195  00 

TS-497/URR  SIGNAL  GENERATOR  2  MHZ  THRU  400 
MHZ,  CALIBRATED  OUTPUT  .1  TO  1  V  INTO  50  OHMS 
400/1000  HZ  MODULATION.  AM/CW  MILITARY  VER- 
SION OF  MEASURMENTS  MODEL  80 185  00 

SG-66/ARM-5  SIGNAL  GENERATOR  USED  FOR  AIR- 
CRAFT V0R0MNI  RADIO  REPAIR,  RANGE  108  MHZ 
THRU  132  MHZ,  MILITARY  VERSION  ARC  H- 14285  00 

SG-1/ARN  SIGNAL  GENERATOR  WITH  PP-343  POWER 
SUPPLY  88  MHZ  TO  140  MHZ,  CALIBRATED  OUTPUT 
.1  MV  to  1  V.  MILITARY  VERSION  OF  B00NT0N 
21 1A. 195  00 

SG-Z/ARN  AIRCRAFT  GLIDE-SLOPE  SIGNAL  GENER 
AT0R  329.3  TO  335  MHZ  IF  FREQ  15  to  30  MHZ. 
METERED  OUTPUT  .1  V  to  2  V  MODULATIONS  VARI- 
ABLE 0-100%  90  to  150  HZ  SAME  AS  B0ONT0N  232A 

245.00 

WE  ACCEPT  VISA  M/C  OR  CHECK.  ADD  SHIPPING  WE 
SHIP  BEST  WAY  SATISFACTION  GUARANTEED, 
IMMEDIATE  SHIPMENT.  PHONE  BILL  SLEP 
704-524  7519. 

ZCTRON1C8   oo 


^154 


OTTO,   NORTH  CAROLINA  28763 


v*  See  List  of  Advertisers  on  page  80 
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UCTS 


COMPUTERWARE 

INTRODUCES  INVENTORY 

SYSTEM 

Computer* are  has  Introduced  their 
Manufacturer's  Inventory  System  which 
Is  now  available  for  CBM  and  MSDOS 
computer  systems.  This  comprehensive 
system  is  specifically  designed  to  meet 
the  special  needs  of  the  small-  or  me- 
diunvsized  manufacturer. 

Going  beyond  the  usual  tracking  of  in- 
ventory items  and  costs,  this  system  in- 
cludes features  like  bills-of-materials, 
parts  projections  for  "whatif"  production 
planning,  where-used  lists,  reorder  re- 
ports, sales  analysis,  component  short- 
age reports,  and  much  more.  It  helps 
keep  a  healthy  level  of  inventory— having 
the  right  inventory  when  you  need  it  to 
Heep  production  flowing  without  tying  up 
valuable  capital  In  excesses.  The  projec- 
tion features  are  Invaluable  tor  planning 
production  and  purchasing. 

The  new  visibility  provided  will  in- 
crease management's  decision-making 
abiility  and  help  reduce  material  costs- 
You  will  always  know  what  you  have  on 
hand,  what  is  on  order  from  your  vendors, 
how  much  is  committed  to  current  pro- 
duction, and  the  value  of  your  inventory. 
Trie  system  automatically  adjusts  inven- 
tory levels  and  will  recalculate  assembly 
costs  with  new  component  prices  upon 
your  request.  You  will  be  able  to  recog- 
nize fast  sellers,  slow  movers,  dead  in- 
ventory, cyclical  sales  trends,  and 
components  eligible  for  volume  pur- 
chases. The  system's  interactive  pur- 
chase-order system  creates  and  tracks  all 
purchases,  increasing  the  effectiveness 
and  efficiency  of  purchasing  personnel. 
For  complete  details,  contact  Comput- 
erware.  Box  668,  4403  Manchester  Ave> 
Suite  102,  Enoirtitas  GA  92024;  (619H36- 
3212.  Reader  Service  number  484, 


500KBYTE 
MICRO  FLOPPY  DRIVE 

Everett/Charles  Marketing  Services, 
Inc.,  is  offering  a  new  500Kbyte,  3Y* " 
micro  floppy  disk  drive.  The  model  F353- 
MFD  is  a  Shugaft-compatible,  double- 
density,  single-sided  disk  drive  with  a  for- 
matted capacity  of  327.6K  bytes  employ- 
ing 80  tracks  per  inch.  Compatible  with 
5V*m  floppy  drive  controllers,  the  F353- 


MFD  uses  Sony  media  and  a  standard 
IBM  format. 

The  unit  is  mounted  on  a  compact 
chassis  with  a  height  of  32  mm,  a  width 
104  mm,  and  a  depth  of  162  mm  and 
weighs  only  600  grams.  An  ultra-thin  hy- 
brid stepping  motor  is  used  along  with 
a  steel-belt  drive  system  to  ensure  high 
precision  during  head  positioning.  In  the 
disk  tracking  mechanism,  a  highly  reli- 
able spindle  hub  is  used  which  Incorpo- 
rates a  direct-drive  brushless  motor. 

The  model  F353-MFD  also  features  an 
automatic  power-down  control  If  no  com- 
mands are  sent  to  the  stepping  motor 
during  a  given  period  of  time!  the  drive 
will  automatically  enter  a  "power-save" 
mode. 

For  further  information,  contact  Ever- 
eWChartes  Marketing  Services,  Jm?„  6101 
Cherry  Ave,,  Font  ana  CA  92335;  (800H^m 
J860r  Reader  Service  number  476. 

RADIO  SCHOOL 
TEST  GUIDES 

Gordon  West's  Radio  School  has  an- 
nounced the  availability  of  their  test 
guides  for  every  amateur- radio  class  of 
license.  Originally  developed  solely  for 
Gordon  West's  own  ham-radio  classes  in 
southern  California,  the  test  guides  have 
been  used  by  amateur-radio  operators 
throughout  the  country  to  successfully 
pass  the  new  volunteer-administered  ex- 
aminations. 

The  Radio  School  test  guides  fist  all 
500  test  questions  plus  the  multiple- 
choice  answers  in  an  81/j "  x  11"  manual. 
The  exact  questions  pfus  the  e*act  dis- 
tractors  (wrong  answers)  and  the  exact 
correct  answer  are  listed  as  they  will  be 
found  on  ARRL  or  W5YI  volunteer  ex- 
aminations, The  General  and  Advanced- 
class  test  guides  list  500  questions,  the 
Extra-class  test  guide  has  400  questions, 
and  the  Novice-class  test  guide  covers 
2QG  questions. 

Each  test  guide  also  lists  study  notes 
that  reflect  reference  material  or  where 
the  questions  are  derived  and  where  to 
find  out  more  information  about  the  an- 
swers. Formulas  for  solving  the  problems 
are  also  incorporated  in  each  test  guide. 

Included  In  all  test  guides  are  several 
pages  of  Instructions  to  the  applicant  on 
where  to  locate  a  Volunteer  Exam  Coor- 
dinator and  how  to  sign  up  for  a  local 


f  & 


New  series  of  FCC  test  guides  by  Radio  School. 


volunteer-administered  examination.  Also 

included  are  the  necessary  test  forms 
that  applicants  must  fill  out  ahead  of 
ttmes  Including  the  new  FCC  Form  610. 
For  more  information  on  study  guides, 
code  and  theory  training  tapes,  and  a 
colorful  catalog  of  amateur-radio  Instruc- 
tion material,  write  Gordon  West's  Radio 
School  2414  College  Drive,  Costa  Mesa 
CA  92626;  (7141-54&5QQ0.  Reader  Service 
number  479. 

RBBS/64  MAILBOX 

Gomputerstuff  has  announced  the  re- 
lease of  RBBSJ64  amateur  radio  mailbox 
software  for  Commodore  computers. 

R8BS/G4  is  a  full-featured  radio-bulle- 
tin-board program  for  use  with  the  Com- 
modore 64  and  1541  disk  drive.  Thirty 
user  commands  are  available  to  allow  the 
calling  station  to  create,  review.  save1 
and  read  messages-  Advanced  capabili- 
ties include:  automatic  logging  of  user 
callsign.  time  and  date  of  access,  auto- 
matic clock/calendar  updates  for  weeks 
of  unattended  use,  automatic  system 
shutdown  in  the  event  of  a  component 
failure,  a  fi lie- protect  option  for  read-only 
messages,  serial  printer  support,  baud/ 
mode  change,  expert-user  mode,  and  full 
directory  and  storage  for  up  to  100  mes- 
sages. A  break-fn  mode  allows  the  sysop 
to  modify  system  parameters,  set  the 
Beacon  mode,  and  directly  communicate 
with  other  stations  without  stopping  the 
program. 

A  special  configuration  program  is  in- 
cluded which  will  automatically  format 
and  prepare  a  disk  and  encode  It  with 
the  owners  call,  QTHt  and  system  baud 


rate  pi-132-wpm  Murray  or  1 t0-1200*baud 
ASCII),  eliminating  the  need  for  manually 
reentering  the  information  each  time  the 
system  is  loaded.  A  third  program  includ- 
ed with  the  RBBS/64  system  is  a  powerful 
file  editor  which  allows  the  operator  to  ex- 
amine,  print,  update,  edit,  or  delete  mes- 
sages, convert  programs  to  RBBS/64 
format,  and  view  or  print  the  user  log. 

Detailed  information  and  order  forms 
for  RBBS/64  may  be  obtained  by  writing 
to  Camputerstufl  3Q&}&  Green  St,  Yank- 
ton SO  57078;  (605)^65-2833.  Reader  Ser- 
vice number  4S1. 

HOW  TO  SELL  SOFTWARE 

Associated  Technology  has  announced 
a  new  book  for  the  success-oriented 
professional  titled,  "How  to  Sell  Your  Ra- 
dio Applications  Software/' 

The  manual  tells  how  to  obtain  na- 
tional directory  listings,  how  to  price  a 
new  software  product,  how  to  locate  and 
qualify  a  new  advertiser,  how  to  write  a 
user's  manual,  and  how  to  operate  a  suc- 
cessful mall-order  fulfillment  service.  The 
manual  guides  budding  entrepreneurs 
through  the  maie  of  problems  which  can 
limit  the  exposure  of  Innovative  software 
products. 

For  further  details,  contact  ATCt  HI  2 
Box  448t  Estiit  Springs  TN  37330.  Reader 
Service  number  483. 

ADTECH 
SWITCHING  SUPPLIES 

Adtech  Power  has  announced  the  lat- 
est addition  to  their  line  of  switching 
power  supplies.  Modal  4KS-150-IBM  is  a 


500K  mhro  floppy  drive  from  Everett/Charles, 
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Adtech's  switching  power  supply. 


Antenna  Specialists'  line  of  VHF/UHF  amplifiers. 


Ten-toot  mesh  dish  from  Kaul-Tronics. 


fit,  form,  and  function  replacement   for 
IBM's  PC  and  XT  power  supplies 

Trie  4KS-150-IBM  is  a  tour-output,  ISO- 
Watt  supply  that  allows  PC  and  XT  users 
to  upgrade  their  computers  by  taking  ad- 
vantage of  the  increased  power  over  the 
63l5  Warts  of  the  PC  and  the  130  Watts 
Of  Hw  XT.  Since  the  4KS-150-IBM  fits  the 
exact  form  and  has  the  exact  p  incut  of 
the  less  powerful  PC  and  XT  supplies,  it 
is  a  simple  matter  to  add  a  color  graphics 
card,  hard-disk  controller,  etc. 

For  further  information,  contact  Adtech 
Sales,   1620  South  Sunk  is  f  Street,  Ana 
helm   CA    92B06-   {7UhW4  9211.    Reader 
Service  number  480. 

RF  AMPLIFIERS 

BY  ANTENNA  SPECIALISTS 

The  Antenna  Specialists  Co.  has  intro- 
duced a  newly  designed,  greatly  ex- 
pended line  of  rt  power  amplifiers  to 
accommodate  virtually  any  needed  land- 
mob  tie  application.  Twelve  new  models, 
from  low  band  through  UHF.  were  intro- 
duced simultaneously,  A  50-Watt  and  a 


75-Watt  unit  are  available  for  35  to  50 
MHz.  with  similar  models  For  mid-band 
operation,  Four  amplifiers,  ranging  from 
25  to  100  Watts  output  power,  are  avail 
abie  m  VHF  frequencies  from  144  to  174 
MHz.  An  additional  four  models  cover  the 
UHF  band  from  432  to  51 2  MHz  with  out 
put  power  from  25  to  80  Watts,  The  new 
tine  is  offered  at  prices  lower  than  the 
company's   previous  amplifier  products, 
despite  engineering  improvements  lead 
ing  to  greater  reliability.  A  new  package 
design   and   construction   improve   heal 
dissipation  while  increasing  duty  cycle. 

For  complete  Information  and  specifi- 
cations, contact  The  Antenna  Specialists 
Co,,  Ma  f hat  ing  Department,  12435  Euclid 
Ave,,  Cleveland  OH  44106  Reader  Service 
number  482 


NICAD  EXERCISER 

Deisenroih  Manufacturing  has  intro- 
duced the  Nicad  Battery  Exerciser,  a  PC 
board  that  can  be  wired  into  a  battery 
charger.  By  just  pressing  a  switch,  the 
Exerciser  discharges  the  battery  down  to 


1  volt  per  cell    then  automatically  turns 
on  the  charger. 

Two  major  nicad  problems  can  be 
solved  by  the  Exerciser.  The  Exerciser 
eliminates  excessive  eel  I -capacity  loss — 
caused  by  overcharging— with  a  deep  dis- 
charge- And  ceil  reversal,  which  occurs 
when  portable  radios  are  left  on  until  the 
battery  is  completely  discharged,  will  be 
prevented. 

The  Exerciser  will  work  on  batteries 
from  5  volts  to  20  volls.  Its  smalt  dimen- 
sions {Vh~  *  tVO  and  3  simple  con- 
nections make  installation  In  most  charg- 
ers easy* 

For  further  details,  contact  Deisenroth 
Manufacturing.  575  Montgomery  Pike,  S. 
Wifliamsport  PA  17701.  Header  Service 
number  478. 


KAULTRONICS 
TVRO  ANTENNA 

KaiihTronics,  Inc.,  has  introduced  a  10- 
foot  mesh  antenna  featuring  a  completely 
redesigned  rib.  permuting  production- 
cost  savings  and  a  30-percent  price  re- 


duction. A  patent  has  been  applied  Tor 
on  the  rib  design. 

The  antenna  package,  which  includes 
tbe  Nova  polar  mount  wiih  setf-alligning 
bearings  and  a  buttonhook  feed,  weighs 
fust  15S  pounds  and  is  UPS-shippabie 
anywhere  in  the  US.  The  new  antenna 
has  an  f/D  ratio  of   375 

Engineered  for  maximum  durability  and 
performance  by  KauUTrontcs,  the  Trans- 
10  features  ribs  of  tubular  16- gauge  steel 
encased  in  poly- trans  vinyk  The  ribs  have 
unobstructed  mesh -retaining  channels 
for  snug  positioning. 

Other  dish  components  are  also  heavy 
duty,  li  has  a  14%'  parabolical ly  formed 
prime  steel  hub  that  Is  J/ift"  thick  Its  outer 
rim  is  made  of  rigid  extruded  aluminum 
and  the  mesh  panels  are  made  of  ex- 
panded flattened  aluminum.  The  Trans  10 
has  optional  stain  less- steel  mesh  All  an- 
tenna hardware  is  plated  for  weather  pro- 
tection. 

For  more  irrformation.  contact  Keul- 
Tmnics,  Inc..  Rt*,  2  Bom  637,  Richland 
Cmnter  Wf  53581  Reader  Service  number 
477. 


LB-VHF-UHF  Repeaters 


Hi  Pro 


TRANSMITTER  AND  RECEIVER 


ASSeMBLEL1 

SMAU  SEE 
3  7B.6UBT 


hi  pfw  TflANSMrrrEft 

OE5M5NED  FQfl  REPEATER 

SEPVCE  WITH  EXCELLENT 

AUDIO  STABILITY 

HAJIMONtC  REJECTION 

AND  LOW 

SDE2ANO  NOCSH 


ASK  ABOUT  OUR  NEW  COMPUTER 
CONTROL  SYSTEM,  AND  MtCROCONTROL 
AUTO  PATCH,  AND  REPEATER  KITS. 


ADJUSTABLE 

POWER 

OUTPUT 

UP  TO  5  WATTS 

FROM  THE 

EXCITER  BOARD 

COOL  OPERATION 


Hi  PRO  RECOVER 
THiS  RECEIVER  IS  THE 
HEART  OF  THE  REPEATER 
AND  BOASTS  SUPERjQfl 
SOUELCM  ACTION  NEEDED 
FOR  1*m  TYPE  OF 
SERVICE  EXCELLENT 
SBtSmvrrr  stabutv 
and  SELEcnvmr 

USE  THIS  RECEIVER 
TO  REPLACE  THAT 
TROUBLESOME  RECOVER 
IN  YOUR  PRESENT 
REPEATER 


NOW  USED  IN  ALL  HI  PRO  REPEATERS 

-  ■ 

-P«li  M£*?\  m    » 


SMALL  SEE 
1  7ft  *  6  lJftT 


prfoggtore  Electromc  Laboratory 


590  SNYDER  AVE 

WESTCHESTER.  PA.  19380 


TELEX:  40M741  MELCO 
PHONE  21  &43&6051 
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THE  FIRST  NAME  IN 
ELECTRONIC  TEST  GEAR 


20  MHz  DUAL  TRACE  OSCILLOSCOPE 


45  MHz  DUAL  SWEEP  OSCILLOSCOPE 


grpasg-ed  quality  at  an  unbeatable  prim'  |ht  Rnmuy  okMiq- 
fUOP*  ctH7»P^rL'&  to  ashecs  coaling  uuhdredi  more  Featurea  include 

imponem  tesijng  circuil  rar  resmor  capacitor,  digital  circuit  and 
dlod*  leafing    •  TV  vWeo  sync  filler  •  w»H  bandwidth  &  r., . 

I ,  •  internal  graticule  •  front  panel  trace  roiaior  •  £  a*ts  •  rnrjh 
tenwimly  n-y  mode  *  regulated  power  luppFy  *  BuHl-m  calibrator 
•  roc*  tolid  it  iggenng       *  USA— Add  $1000  par  unit  iaf  pottage 
idd  11%  ©f  fe(«l  «d«'   'or  Insured   SuHat*   Mail 


$399 

high  qualify  too*,  on 
prebes  inducted 


□venae!  «3rd*»v 


95* 


fri^fl^rii^y  B^Ei  ts  a  dupl  Ftme  basp   rl*l.ty6d  kwOfip I  inn  irtcluoeia.  Puiil-in 

Signal  i  vi  i ,  iii-':  pei  "s '  ulnar  vipiaimij  CHumf]  vnry  ftho'l  flM  iimci  OF  FhCjn  Fry 
rjunncy  wtmiotmt.  GtNnt  Miuras  ki  n«tj*a  ifnnjer  rtcldutr  *  20  cal 

brtliKI  awtttp  time  rang**  Uom  0  5  */di *  1  ti*    •  iuHy  adjustable  sweep 

lima  ■  X5  e*eep  magTiTnc3t>un  •  llvt  tftgoflf  HHirtM.  CUT   CH2,  LirfE  EXTernai 
and  iNTemal  (V  fnodei  *  Frnrrtl  panel  »  f  Opefelton.  2  •*■•  input  •  a^m  ditter- 
vnc*  qt  Cm   and  CH5  itra*«forniadii|3t*yed  n  *ng*r  fat*  *  *««p  <j*ip  arwj 
»*«P  <»1W*  •  3Utt*  *««■  *  **nia«*  •*•*©      *  ufia-Add  11Q.aH  c«bMI«  fin  aim 
add  19%  of  iiitu  Qrtur  fn  dMumj  Siiftaa  Mai. 


$799. 

hkjn  quality  nook  on 
probet  Included 


95* 


RAMSEY  0-1100 
V0M  MULTITESTER 

Compact  and  raaataa,  duamfl  I 
semnca  l  md*  variety  of  equEpm^ii 
Feaiwfw  indude  *  mirror  pac* 
K«Je  ■  double  yitd  preoaton 
moving.  co.il  •  doubts  owi  road  pto- 
tecfeon  *  an  rdeat  to*coai  una  for 
the  beginner  of  ai  a  apart:  bac* -up 


$4  Q95    leatleada 
1  ^  beneryin 


included 


NEW  RAMSEY  1200 
TOM  MULTITESTER 

Cn*e*  Iran  wtors.  dkxfci  and 
LEEK  with  this  professional  quality 
meie*  Other  features  include, 
deabe*  ftcate  •  ZUK  *o*t  me*enng 
lyntfri  ■  3b"  rniTTDfBd  scale  • 
bounty  suntcn  ■  2G  measuring 
ranges  *  »My  probes  *  tugn 
impact  ptasiic  cax 


inl  kadi  and 

battery  included 


RAMSEY  0-3100 
DIGITAL  MULTIMETER 

Reka&Ae.  accural*  dapta)  mea- 
Surements  *1  *n  *m*n  ngty  km 
cmt  •  i  rv.  h  rm  cok*  c  oded  omb 
auttom.  aptedi  rarto*  wtftiion 
>  aba  piasbc  t**i  aland  •  qMWd 
rnput  |ac%i  >  ovtrtoad  protection 
on  all  rangea  *  3>r  d»g'i  LCD  dfa> 
play  w?th  aulu  ma,  *tA&  potu ity 
4  km  BAT  indicator 

battery  included 


$49 


CT-70  7  DIGIT  525  MHz 
COUNTER 

Lob  quiliUy  Jl  jl  rjreakth rough  pncf?  rf»Alun*r, 

•  ■  trHbutncy  rangies  each  wuh  pre  Amp  •  dual 
Mlectabta  gate  limes  *  gate  activity  indicitior 

•  SOmV  i*  ISO  MM;  typical  s*f»aitivitv  •  «rid» 
fraqwtncy 'ange  •  '  ppn- accuracy 


*11995 

CT-fONii 

9a  ■*  ^icad  pack 


wired  includes 
AC  adapter 


CT-90  9  DIGIT  600  MHz 
COUNTER 

The  ftoosi  vu rsatite  lor  less  than  £300  Faalurea  3 
selectable  gale  hmes.  *  9  digits  •  ggie  indicator 
•  display  bold  »  ?5mV  @  150  MHz  typical  i«n 
iitwily  >  10  MHz  umeGsselor  WWV  caUbrflkon 
ppm  accuracy 


*1 4995 


Mired  Include* 

AC  adapter 

ItM« 

QV-1  0  1  PPM  Owen  tFrnebasc  .  S9  95 

P»  4  mead  cat*  a  M 


CM 25  9  DIGIT  1.2  GHz 
COUNTER 

A  9  digit  counter  tnat  *iH  oulpeiiamrt  uniti  co»t 
ing  hundreds  more  *  gale  Fntucalor  *  ?4mV4| 
ISO  MHz  typical  sensitiviiy  ■  9  digit  display 
•  i  ppm  accuracy  *  di*ptny  hold  *  duat  input* 
*ilh  off-4rnp \ 


$1 6995 

&P-i  ftkead  pac* 


wHred  includet 
AC  adapter 


CT  50  8  DIGIT  600  MHz 
COUNTER 

A  versatile  lab  bench  counter  with  optionul 
receive  frequency  adapter  which  luma  Ina  CT- 
50  mto  a  digital  readout  tor  moil  any  receiver 
*  25  mV  i§  TaO  MHjt  lypical  ser«4itiwity  «  8  ctiQ.il 
dFipJay  *  i  ppm  accuracy 


$1  6995  ^ 

CT-50  Ul 

flA-i  recerver  adapts' 


H».tS 
U  9S 


DM-700  DIGITAL  MULTIMETER 

ProtvttionAt  quanty  ai  a  hobbyist  pnee  Feav 
luraa  include  ?6  difierent  rancje*  and  ! 

h  LEO  display  " 
miiK.  decimal  placement  *  automatic  polnntv 


$11995 

DM-ZiXi  Ml 
MP-1  protj*  S«1 


wired  include* 
AC  adapter 


PS-2  AUDIO  MULTIPLIER 

The  f*S?  1*  handy  lor  high  resolut«ori  audio 
reiofgbon  me-friurem«?n(E  t„  Ira 

quency  *  great  tor  PL  lone  TneasurBmenti 
*  itiuJlipti.es  by  tQ  or  100  ■  0 .01  Hz  Tttidluhoh  ft 
buill  in  signal  preamp/conditioner 


$4995 


PS-2  kn 


PR-2  COUNTER  PREAMP 


Tbe  PH-2  41  ideal  lor  ma 
It om  10  to  T.000  MHt  • 
conneciors  »  G}reat  tor  3 
receiirer,n~V  preamp 


g  weak  ngnaii 
db  gam  •  9NC 
1  nra  ideal 


$4495 


wired  include* 
AC  adapter 


PR-2  hit 


PS-1B600MHZPRESCALER 

£p  tends  ihe  range  oT  yowr  preaanl  counrer  10 
6QQ  MHi  *  2  stage  p+eanip  •  di wide  by  TO  cir- 
cuitry *  sensitivity  25m V  @  ISO  MHz  •  BNC 

conneclor&  ■  drives  any  counlet 

wind  Include* 
AC  adapter 

PS-IB  kit  .  U0 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna — BNC  plug    ..  $  8,35 
High  Impedance  probe,  light  loading  , .  .     16,95 

Low  pass  probe,  audio  use 16,95 

Direct  probe,  general  purpose  use  .  • ,  » ,     13-9S 
Till  ball,  for  CT-7Q,  90, 12S  . . . ,     395 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  Dl 


TERMS:  ■  HttstacllQii  piranlBid  •  examine  Tar  10  (toys;  II  nol  plflasert.  return  In 
original  lorm  for  reluflri  *  Add  6:,n  lor  shippinq  and  insurance  to  i  majiNnum  of 
Slfl  00  *  overseas  add  15%  for  Rurlace  mail  •  COD  add  11  50  ICOD  in  USA  onlyl 
*  orders  under  S15.D0  add  %\  50  *  NY  residents  add  T-  %  salas  tax  *  %f\  day  pans 
warranly  on  all  Vils  «  1  voar  parts  4  tabor  warrantv  on  all  wired  Units 


2575  BairfJ  Rd. 
Penfield,  NY.  14626 


*^  26fi 
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1 


TYPE 


PRICE 


2C39/7289 

2E26 

2K28 

3-500Z 

3-1000Z/8164 

3B28/866A 

3CX400U7/8961 

3CX1000A7/8283 

3CX3000F1/8239 

3CW30O0OH7 

3X2500A3 

3X3000F1 

4-65A/8165 

4-125A/4D21 

4-250A/5D22 

4-400A/8438 

4-4008/7527 

4-400C/6775 

4-100GA/8166 

4CX250B/7203 

4CX250FG/8621 

4CX250K/8245 

4CX250R/7580W 

4CX300A/8167 

4CX350A/8321 

4CX350F/8322 

4GX350FJ/8904 

4CX60OJ/8809 

4CX1000A/8168 

4CX1000A/8168 

4CX1500B/8660 

4CX5000A/8170 

4CX10000D/8171 

4CX15000A/8281 

4CW80QF 

4  032 

4E27A/5-125B 

4PR60A 

4PR60B 

4PR65A/8187 

4PR1000A/8189 

4X150A/7034 

4X150D/7609 

4X250B 

4X250F 

4X500A 

5CX1500A 

KT88 

416B 

416C 

572B/T160L 

592/3-200A3 

807 

SUA 

812A 

813 

NOTE  *  -  USED  TUBE 


TUBES 


PRICE 


TYPE 


PRICE 


S  34.00 

1182/4600A 

$500.00 

HL7815AL 

$  60.00 

7.95 

4600A 

500.00 

7843 

107,00 

200.00 

4624 

310.00 

7854 

130.00 

102.00 

4657 

84.00 

ML7855KAL 

125.00 

400,00 

4662 

100.00 

7984 

14.95 

9.50 

4665 

500,00 

8072 

84,00 

255.00 

4687 

P.O.R. 

8106 

5.00 

526.00 

5675 

42.00 

8117A 

225.00 

567.00 

5721 

250.00 

8121 

110.00 

1700.00 

5768 

125,00 

8122 

110.00 

473.00 

5819 

119.00 

8134 

470.00 

567.00 

5836 

232.50 

8156 

12.00 

69.00 

5837 

232.50 

8233 

60-00 

79.00 

5861 

140 . 00 

8236 

35.00 

98.00 

5867A 

185 ,  00 

8295/PL172 

500.00 

98.00 

5868/AX9902 

270.00 

8458 

35.00 

110.00 

587  6/ A 

42,00 

8462 

130.00 

110.00 

5881/6L6 

8.00 

8505A 

95.00 

444,00 

5893 

60.00 

8533W 

136.00 

54.00 

5894 /A 

54.00 

8560/A 

75.00 

75.00 

58943/8737 

54.00 

8560AS 

100.00 

125.00 

5946 

395.00 

8608 

38.00 

90.00 

6083/AZ9909 

95.00 

8624 

100.00 

170.00 

6146/6146A 

8 .  50 

8637 

70.00 

110.00 

6146B/8298 

10.50 

8643 

83.00 

115.00 

6146W/7212 

17.95 

8647 

168.00 

140.00 

6156 

110,00 

8683 

95.00 

835.00 

6159 

13.85 

8877 

465.00 

242,50* 

6159B 

23.50 

8908 

13.00 

485.00 

6161 

325.00 

8950 

13.00 

555.00 

6280 

42.50 

8930 

137.00 

1100.00 

6291 

180.00 

6L6  Metal 

25.00 

1255.00 

6293 

24.00 

6L6GC 

5.03 

1500.00 

6326 

P.O.R. 

6CA7/EL34 

5.38 

710.00 

6360/A 

5.75 

6CL6 

3.50 

240.00 

6399 

540.00 

6DJ8 

2.50 

240.00 

6550A 

10.00 

6DQ5 

6.58 

200.00 

688 3 B/ 803 2 A/ 8552 

10.00 

6GF5 

5.85 

345.00 

6897 

160,00 

6GJ5A 

6.20 

175.00 

6907 

79,00 

6GK6 

6.00 

590.00 

6922/6DJ8 

5.00 

6HB5 

6.00 

60.00 

6939 

22.00 

6HF5 

8,73 

95.00 

7094 

250.00 

6JG6A 

6.28 

45.00 

7117 

38.50 

6JM6 

6.00 

45.00 

7203 

P.O.R, 

6JN6 

6.00 

412.00 

7211 

100 ■ 00 

6JS6C 

7.25 

660.00 

7213 

300 . 00* 

6KN6 

5,05 

27.50 

7214 

300,00* 

6KD6 

8.25 

45.00 

7271 

135.00 

6LF6 

7.00 

62.50 

7289/2C39 

34.00 

6LQ6  G.E. 

7,00 

,49.95 

7325 

P.O.R. 

6LQ6/6HJ6  Sylvania 

9.00 

211.00 

7360 

13.50 

6ME6 

8.90 

8,50 

7377 

85.00 

12  AT  7 

3.50 

15.00 

7408 

2.50 

12AX7 

3.00 

29.00 

7609 

95.00 

12BY7 

5.00 

■  50.00 

7735 

36.00 

12JB6A 

6.50 

NOTE  P.O.R.  =  PRICE  ON  REQUEST 


"ALL  PARTS  HAY  BE  NEW,  USED,  OR  SURPLUS.  PARTS  HAY  BE  SUBSTITUTED  WITH  COMPARABLE  PARTS  IF  WE 
ARE  OUT  OF  STOCK  OF  AN  ITEM. 


NOTICE:  ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 


For  information  call:  (602)  242-3037 


Toll  Free  Number 
800-528-0180 

(For  orders  only) 


"All  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
it  we  are  out  o\  stock  of  an  rtem,h 


gJW^z  electronics 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


73  for  Radio  Amateurs  •  March,  1965    75 


"FILTERS" 

COLLINS  Hechan.lCO.1  Filter  #526-9724-010  MODEL  F455Z32F 

455KHZ  at  3_2KHz  wide.  May  be  other  models  but  equivalent.  May  be  used  or  new,  $15,99 

ATLAS  Crystal  Filters 

5.595-2.7/8/ISB,    5.595-2.7/t£B 

8  pole  2.7KHZ  wide  Upper  sidebarri,   Inpedenee  800ohns  15pf  In/SOOoftrs  Opf  out.  19.99 

5.595-2,7/8/U,   5.595-2-7/USB 

8  pole  2.7Khz  wide  Upper  sidebarri,   Iirpedenoe  BOOohns  15pf  In/SOOohms  Opf  out.  19,99 

5. 595-- 500/4,  5.595-.50Q/4/CW 

4  pole  500  cycles  wide  CM.   Impedance  BOOohms  15pf  In/S00o*ms  Opf  Out,  19.99 

9 , OUSB/CW 

6  pole  2,7KHz  wide  at  6dB.   Inpedance  680ohms  7pf  In/300oJms  8pf  out.  CW-1599HZ  19-99 

KOKUSAI  ELECTRIC  CO.  Mechanical  Filter  #f1F-455-ZL/ZU-21H 

455KHz  at  Center  Frequency  of  453. SIC.  Carrier  Frequency  of  455KHZ  2.36KC  Bandwidth, 
Upper  sideband.   (ZU)  19,99 

Lswer  sideband.   (ZL)  19,99 


•»»»*+«•**«***••»**«••*•**••***»*•*»• 


•***********#*#• 


CRYSTAL  FILTERS 


NIKKO 

SDK 

TAMA 

TYCO/CD 

MOTOROLA 

PTI 

PTI 

PTI 

O0MTBCH 


FILTBCH 
*  *  •  * 


FX-07800C 

FBC-103-2 

SCH-113A 

IF-31H250 

001019880 

4884863B01 

5350C 

5426C 

1479 

A10300 

ERXF-15700 

2131 


7.314Hz 

10.6935MHz 

11.2735tfiZ 

CF  3179-  3KH2 

10.7MHz  2pole  15KH2  bandwidth 

11 -7MHz  2pole  iSKHz  bandwidth 

12MHz  2pole  lSKHz  bandwidth 

21.4MHz '2pole  ISKHz  bandwidth 

10.7MHz  Spole  bandwidth  7,5KHz  at  3dB,  5KHz  at  6dB 

45MHz  2pole  15KHz  bandwidth 

20,6MHz  36KHZ  wide 

CF  7.825MHz 


$10,00 

10.00 

10 .  00 

19.99 

5,00 

5,00 

5,00 

5.00 

20,00 

6-00 

10.00 

10.00 


•  **»##  »»****#«-****  +  *««»*«»***#**«****»*#•***••»#•*****#*•***»****»**»-»•»#* 


CERAMIC  FILTERS 


AXEL 
CLEVITE 

MUFATA 


NIPPON 


TOKI 
MrVTSUSHIRA 


4F449 

TO01A 

TCF4-12D36A 

BFB455B 

BFB455L 

CFM455E 

CFM455D 

CFR455E 

CFU455B 

CFU455C 

CFU455G 

CFU455H 

CRJ455I 

CFW455D 

CFW455H 

SFB455D 

SFD455D 

SFE10.7MA 

SFE10.7MS 

SPG10.7m 

IF-B4/CFU455I 

LF-B6/CFU455H 

IF-B8 
L^-C18 

CF455A/BFU455K 
EFC-L455K 


12.6KC  Bandpass  Filter  3dB  bandwidth  1.6KHz  from  ll.8-13.4KHz 

455KHZ4-2KHZ  bandwidth  4-7%  at  3dB 

455KHz-i-lKHz  bandwidth  6dB  min  12KHz,  60dB  max  36KHZ 

455KHZ 

455KHZ 

455KHz  -J-5.5KHZ  at  3dB   ,   -I- 8  KHz  at  6dB   t   +-16KHz  at  50dB 

455KHZ  +-7KHz  at  3dB  ,  -r-10KHz  at  6dB  ,  +-20KHZ  at  50dB 

455KHZ  4-5,5KHz  at  3dB  ,  +-8KHz  at  6dB  ,  -I-16KHZ  at  60dB 

455KHz  +~2KHz  bandwidth  +-15KHz  at  6dB,  +-30KHz  at  40dB 

455KHZ  -H2KHZ  bandwidth  4*12. 5KHz  at  6dB   ,  +-24KHZ  at  40dB 

455KHZ  4-1XHZ  bandwidth  +-4.5KHZ  at  6dB  ,  4-10KHZ  at  40dB 

455KHZ  -i-lKHz  bandwidth  +-3KII2  at  6dB  ,   -i-9KHz  at  40dB 

455KHZ  -h-lKHz  bandwidth  +-2KHZ  at  6dB  ,  4-6KHz  at  40dB 

455KHz  -1-lOKHz  at  6dB  ,  +-20KHZ  at  40dB 

455KHz  -I-3KH2  at  6dB  ,  -f-9KHz  at  40dB 

455KHZ 

455KHz  +-2KHZ  ,  3dB  bandwidth  4,5KHz  +-IKHz 


10.7MHz  280KHZ  4-50KHZ  at  3dB 

10,7MHz  230KHz  -I-50KH2  at  3dB 

10,7MHz 

455KHz  H-LKHz 

455KHz  -4-LKHz 

455KHz 

455KHZ 

455KHz  H-2KH2 

455KHZ 


650KH2  at  20dB 
570KH2  at  20dB 


10,00 
5.00 

10.00 
2,50 
3,50 
6,65 
6,65 
8,00 
2.90 
2.90 
2.90 
2,90 
2.90 
2,90 
2,90 
2,50 
5,00 
2,50 
2,50 

10,00 
2,90 
2,90 
2,90 

10.00 
5,00 
7,00 


•**•»»••»*•«••**••*««*»**«*#«»#*»«««***#•*•«***•••«*•***•-*«»•••**»•« 


»*♦*♦♦ 


SPECTRA  PHYSICS  INC.  Model  088  HeNe  USER  TUBES 

PCMER  CXJIPUT  1.6M4.  BEBM  DIA,    .75frfl  BEAM  DIR.   2,7MR 

68K  Om  lmTT  BALLAST  1000VDC  4-100VDC  At  3.7KA 

ROTRQN  MUFFIN  FANS  Model  MARM/I1U2A1 

IMPEDOCT  FOTIEdED-F 


SKV  STAPTD«3  VOLTAGE  DC 

$59.99 


115  VAC  14WATTS 

105CFM  at  60CPS 


50/60CPS 

THESE  ARE  NEW 


88CFM  at  50CPS 


(flVl^z  elect rof\ic$ 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


$  7.99 

Alt   parts   may   be   new   or 
surplus,    anti   parts    may   be 
substituted  wiirv comparable  pans 
ve  are  out  of  stock  ot  an  rterr 


For  information  call:  (602)  242-3037 
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TfPE 

PRICE 

RF1 

TYPE 

rRAN! 

PRICE 

SISTOF 

TYPE 

IS 

PRICE 

TYPE 

PRICE 

2*U56l 

$25*00 

2N5920 

$   70.00 

40608  RCA 

$  2.48 

BFY90 

$    1.50 

2N 1 562 

25.00 

2N5921 

80.00 

40673  RCA 

2.50 

8LV60C5 

15.00 

2N1692 

25,00 

2N5922 

10,00 

40694  RCA 

1.00 

BLX67 

12,25 

2N28S7 

1.55 

2115923 

25.00 

60247  RCA 

25.00 

BLX67C3 

12.25 

2N2857JAK 

4.10 

2N5941 

23,00 

61206  RCA 

100.00 

BLX93C3 

22,21 

2N2S57JAHTX 

4,50 

2S5942 

40,00 

62800A  RCA 

60.00 

BLY87A 

7-50 

2N2B76 

13,50 

2N5944 

10,35 

62803  RCA 

100,00 

BLY88C3 

13.08 

2N2947 

18,35 

2K5945 

10.00 

430414/3990RCA   50,00 

BLY89C 

13.00 

2N2948 

13.00 

2H5946 

12.00 

3457159  RCA 

20.00 

BLY90 

45.00 

2N2949 

15,50 

2N5947 

9,20 

3729685-2  RCA 

75.00 

BLY92 

13,30 

2N31J8 

5,00 

2K6080 

6.00 

3729701-2  RCA 

50.00 

BLY94C 

45.00 

2M3119 

4,00 

2N6081 

7,00 

3753883  RCA 

50.00 

BLY351 

10.00 

2N3I34 

1.15 

2N6082 

9,00 

615467-902 

25.00 

BLY568C/CF 

30.00 

2N3287 

4.90 

2N6083 

9.50 

615467-903 

40,00 

C2M70-28R 

92.70 

2N32S8 

4,40 

2N6084 

12.00 

2SC568 

2.50 

C25-28 

57-00 

2N33Q9 

-.95 

2N6094 

11.00 

2SC703 

36.00 

C4O05 

2-50 

2N3375 

17,10 

2N6095 

12,00 

2SC756A 

7.50 

CO 1659 

20.00 

2N3478 

2.13 

2N6096 

16,10 

2SC781 

2,80 

CD1899 

20.00 

2N3553 

1.55 

2N6097 

20.70 

2SC1018 

1.00 

CO 19 20 

10.00 

2N355JJAN 

2.90 

2N61G5 

21.00 

2SC1042 

24.00 

CD2188 

18,00 

2N3632 

15.50 

2N6136 

21.85 

25C1O70 

2,50 

CD2545 

24.00 

2N3733 

11.00 

2N6166 

40.24 

2SC1216 

2.50 

C02664A 

16.00 

2N38L8 

5.00 

2N6267 

142.00 

2SC1239 

2.50 

CD3167 

92,70 

2N3S66 

1.30 

2N6304 

1.50 

2SC1251 

24.00 

CD3353 

95.00 

2N  3866  JAN 

2.20 

2N6368 

30.00 

2SC1306 

2,90 

CD3435 

26,30 

2N3866JANTX 

3.30 

2N6439 

55.31 

2SC1307 

5.50 

CD3900 

152.95 

2N3866JANTXV 

4,70 

2N6459 

18.00 

2SC1424 

2.80 

CK25-12 

20,00 

2K3866AJANTXV     5,30 

2N6567 

10.06 

2SC1600 

5,00 

CM40-12 

27.90 

2N3924 

3,35 

2N6603 

13,50 

2SC1678 

2,00 

CM40-28 

56.90 

2N3926 

16,10 

2H6604 

13,50 

2SC1729 

32,40 

CHE50-12 

30,00 

2NJ927 

17,25 

2N6679 

44.00 

2SC1760 

1.50 

CTC2001 

42,00 

2N3948 

U75 

2N6680 

80,00 

2SC1909 

4,00 

CTC2005 

55.00 

2N3950 

25,00 

021-1 

15,00 

2SC1945 

10.00 

CTC3005 

70,00 

2U3959 

3,85 

0 1-8070 3T4 

65.00 

2SC1946 

40.00 

CTC3460 

20.00 

2H40X2 

11,00 

35C05 

15.00 

2SC1947 

10.00 

[1V2820S 

25,00 

2NA037 

2.00 

102-1 

28,00 

2SC1970 

2.50 

DXL1003P7O 

22.00 

2*4041 

14.00 

103-1 

28.00 

2SC1974 

4,00 

DXL200IP70 

19.00 

2N4072 

1.30 

103-2 

28.00 

2SC2166 

5.50 

DXL2002P7O 

14-00 

2N4080 

4,53 

104P1 

18,00 

2SC2237 

32.00 

DXL3501AP100F 

47.00 

2N4i27 

21,00 

163P1 

10.00 

2SC2695 

47.00 

EFJ4015 

12,00 

2N44X6 

2,25 

181-3 

15,00 

A2X1698 

POR 

EFJ4017 

24.00 

2H4427 

1,25 

210-2 

10,00 

A3-12 

14.45 

EFJ4021 

24-00 

,4428 

1.S5 

269-1 

18,00 

A50-12 

24.00 

EFJ4026 

35.00 

2N4430 

11.80 

2S1-1 

15.00 

A209 

10.00 

EH 15745 

20.00 

2N4927 

3,90 

282-1 

30.00 

A283 

6.00 

FJ9540 

16.00 

2H4957 

3.45 

482 

7,50 

A283B 

6.00 

FSX52WF 

58.00 

2N4959 

2.30 

564-1 

25.00 

A1610 

19.00 

C65739 

25.00 

2N5016 

18,40 

698-3 

15,00 

AF102 

2.50 

G65386 

25.00 

2N5026 

15,00 

703-1 

15.00 

AFY12 

2 .  50 

CMO290A 

2.50 

2N5070 

18.40 

704 

4.00 

AR7115 

20.00 

HEP  76 

4,95 

2N5090 

13.80 

709-2 

11.00 

AT4 1435^5 

6,35 

HEPS3002 

11.40 

JN5108 

3,45 

71  1 

4.00 

H2-8Z 

10.70 

HEPS  300  1 

30.00 

2N5109 

1,70 

733-2 

15.00 

83-12 

10.85 

HEPS3005 

10,00 

2N5160 

3.45 

798-2 

25.00 

B12-12 

15.70 

HEP S3 006 

19,90 

2K5177 

21,62 

3421 

28,00 

8AL0204125 

152.95 

HEPS3007 

25.00 

2H5179 

1.04 

3683PI 

15.00 

BF25-35 

56.25 

HKPS3O10 

11-34 

2N5216 

56.00 

3992 

25.00 

B40-12 

19.25 

HF8003 

10.00 

2W5470 

75.00 

4164P1 

15.00 

B70-12 

55.00 

HFET2204 

112.00 

2H5583 

3.45 

4243P1 

28.00 

BF272A 

2.50 

HP35821 

38.00 

5589 

9.77 

4340P3 

18,00 

BFQ85 

2.50 

HP35826B 

32.00 

2K5590 

10*92 

.  *87P1 

27,50 

BFR21 

2,50 

HP35826E 

32,00 

2N5591 

13.80 

7104-1 

28,00 

8FR90 

1,00 

HP35S31E 

30.00 

2H5596 

99.00 

7249-2 

10,50 

BFR91 

1,65 

HP35832E 

50.00 

2*5636 

12,00 

7283-1 

37.50 

BFR99 

2,50 

HP35833E 

50.00 

2X5637 

15,50 

7536-1 

30.00 

BFT12 

2.50 

HF35859E 

75-00 

215641 

12.42 

7794-1 

10.50 

BFW16A 

50 

HP35866E 

44,00 

2K5642 

14,03 

7795 

15,00 

BFW17 

2,50 

HXTR2101 

44.00 

2N5643 

25. 50 

7795-1 

15.00 

BPW92 

1,50 

HXTR3101 

7.00 

2H5645 

13,80 

7796-1 

24.00 

BFX44 

2.50 

HJTTR5101 

31.00 

2N5646 

20.70 

7797-1 

36,00 

BFX48 

2,50 

HXTR6104 

68.00 

2K565J 

11.05 

40081   RCA 

5.00 

SFX65 

2,50 

HXTR6K05 

31,00 

2 N 5691 

18,00 

40279   RCA 

10.00 

8FX84 

2.50 

HXTR6106 

33.00 

2N5764 

27.00 

40280  RCA 

4,62 

BFX85 

2,50 

J310 

1.00 

2N5836 

3.45 

40281   RCA 

10.00 

HFX86 

2,50 

J02000 

10,00 

2N5842 

8.45 

40282  RCA 

20,00 

&FX89 

1,00 

JO2001 

25.00 

2N584  7 

19.90 

40290  RCA 

2.80 

BFYll 

2,50 

JO4045 

24.00 

2N5849 

20,00 

40292  RCA 

13.05 

BFYlti 

2.50 

KD5522 

25.00 

2N5913 

3.25 

40294  RCA 

2,50 

BFY19 

2.50 

KJ5522 

25.00 

2N59I6 

36.00 

40341    RCA 

21.00 

BFY39 

2.50 

MHOS 

13,75 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 


"All  parls  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  Qui  of  siocfc  or  an  item." 


For  information  call:  (602)  242*3037 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

rJW^z  elect roijicfc 
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RF  TRANSISTORS  (CONTINUED) 


1 

■ 


MU07 
M113I 
MU32 
MU34 
M9116 
M9579 
M9580 
M95S7 
M9588 
M9622 
M9623 
M9624 
M9625 
M9630 
M9740 
M9741 
M9755 
M9780 
M9&27 
M9S48 
M9850 
M9851 
M9860 

M9887 

M9908 

M9965 

MM1500 

MM3  550 

MM1552 

MM1553 

MM1607 

MM1614 

MM18I0 

MMI810 

MM1943 

MH2608 

MM3375A 

MM4429 

MM8000 

MM8006 

MM80 1 1 

KFSU31 

MRA2023-I 

MSF134 

MRF136 

MRF171 

MRF208 

MRF212 

MRF221 

MRF223 

MRF224 

MRF227 

MRF230 

MRF231 

MEF232 

MRF237 

MRF238 

MEFZ39 

MRF245 

MRF247 

MRF304 

MRF306 

MRF313 

MRF314 

MRF315 

MRF316 

MRF317 

MRF412 

MRF420 

MRF421 

MRF422 

MRF427 

MRF428 

MRF433 

MKF449/A 

MRF450/A 

MRF452/A 

MRF453/A 

MRF454/A 

MRF455/A 


$16,75 

5,15 

7*25 

13,40 

29.10 

6.00 

7.95 

7.00 

5-20 

5.95 

7.95 

9.95 

15.95 

14,00 

27.90 

27.90 

16.00 

5,50 

1KO0 

35*00 

13,50 

20,00 

8.25 

2.80 

6.95 

12.00 

25.00 

10*00 

50.00 

50.00 

8,45 

10.00 

15,00 

15,00 

1,80 

5,00 

17.10 

10.00 

1.15 

2.30 

25.00 

KOI 

42,50 

10,50 

16,00 

35.00 

11.50 

16,10 

10,00 

13,00 

13,50 

3,45 

2.00 

10.00 

12,07 

3.15 

13,80 

17.25 

35,65 

31,00 

36.00 

50.00 

11.15 

29.21 

28.  S6 

55,43 

63.94 

18.00 

20,12 

25.00 

38.00 

17.25 

63.00 

12,07 

12,65 

14.37 

17.00 

18,40 

20,12 

16.00 


MRF458 
MRF464 
MRF466 

MRF472 
MKF475 
MRF476 
MRF477 
MRF479 
MRF492 
MRF502 
MRF503 
MRF504 
MRF509 
MRF5U 
MRF515 
HRF517 
HRF525 
MRF559 
MRF587 
MRF605 
MRF6.18 
MRF626 
MRF628 
MRF629 
MRF641 
MRF644 
MRF646 
MRFfcAa 

MEF816 

MRF823 
MRF346 
MRF892 
MRF894 
MRF901 
MKF901 


3 
4 


Lead 
Lead 


MRF902/2N6603JAN 

MRF902B 

MRF904 

MRF905 

MRF9 1  1 

MRF965 

MRF966 

MKFIOOOHA 

MRF1004M 

MRF2001 

MRF2005 

MRF5176 

MRF8004 

MSC1720-12 

MSC1821^3 

MSCL821-10 

MSC2001 

MSC2010 

MSC2223^-10 

MSC2302 

MS C 3000 

MSC3001 

MSC72002 

MSC730O1 

MSC80064 

MSC80091 

MSC80099 

MSC80593 

MSC80758 

MSC82001 

MSC82014 

MSCS2020M 

MSC82030 

MSC83001 

MSC83003 

MSC83005 

M5C83026 

MSC83303 

MSC84900 

MT4150 

MT5126 

HT5596(2N) 

MT5768(2N) 

MT8762 

NE02136 


$20.70 
25.30 

18.97 
1.50 
3.10 
3.16 
20.00 
S,05 
23.00 
1,04 
6.00 
7.00 
5.00 
10.69 
2.00 
2,00 
3,45 
1.76 
11.00 
20.00 
25,00 
12.00 
8.65 
3.45 
25.30 
27.60 
29.90 
33.35 
15.00 
20.00 
44.85 
35.50 
46.00 
1.00 
2,00 
15,00 
18,40 
2,30 
2,55 
2.50 
2.55 
3.55 
32,77 
31.05 
41.74 
54.9  7 
24.00 
2.10 
225.00 
125,00 
225,00 
JO, 00 
93,00 
245,00 
POR 
35,00 
38.00 
FOR 
POR 
35.00 
10,00 
3.00 
FOR 
POR 
33.00 
33,00 
130.00 
33,00 
40,00 
82,00 
70.00 
POR 
POR 
60.00 
14.40 
25.00 
99.00 
95.00 
25.00 
2,00 


NEO2L60ER 
NEO2I350 

NE13783 

HE21889 

KE57835 

NE64360ER-A 

WE64480  (B) 

HE73436 

KE77362ER 

NE98260ER 

PRT8637 

PT3127A 

PT3127B 

PT3127C 

PT3127D 

PT3127E 

PT3190 

PT3194 

PT3195 

PT3537 

PT4166E 

PT4176D 

PT4l86ii 

PT4209 

PT4209C/5645 

PT4556 

PT4570 

PT4577 

PT4590 

FT4612 

PT4628 

FT4640 

PT4642 

KT5632 

PT5749 

PT6612 

PT6619 

PT6708 

PT6709 

PT6720 

PT8510 

PT8524 

PT8609 

PT8633 

PT8639 

PT8659 

Pl'3679 

PT8708 

PT3709 

PT8727 

PT8731 

FT8742 

PT3787 

FT8828 

FT97O0 

PT9  702 

PT9783 

PT9  784 

PT9790 

PT31083 

PT31962 

PTX6680 

RE3754 

RE3789 

RF35 

RF85 

RF110 

S50-12 

S30G6 

S3007 

S3031 

SCA3522 

SCA3523 

SD345 

S0445 

SB 1004 

SD1007 

SD 100 7-2 

SD1007^4 

SD 100 7-5 


$100.00 
5,30 

61.00 
43,00 

5,70 

100,00 

94,00 

2,50 

100,00 

100.00 

25.00 

5,00 

5,00 
20.00 
20.00 
20.00 
20.00 
20,00 
20.00 

7,80 
20.00 
25,00 

5,00 
25.00 
25,00 
24,60 

7,50 
20.00 

5.00 
20.00 
20.00 
20.00 
20.00 

4,70 
25,00 
25.00 
20,00 
25.00 
25.00 
25.00 
15,00 
25.00 
25.00 
25.00 
25,00 
25.00 
25.00 
20,00 
20.00 
29.00 
25.00 
19.10 
25.00 
25.00 
25.00 
25.00 
16,50 
32.70 
56,00 
20,00 
20.00 
20.00 
25.00 
25.00 
16,00 
17.50 
21.00 
23.80 
15.00 
10.00 
22,00 

5,00 

5.00 

5.00 

5,00 
15.00 
15,00 
15.00 
15.00 
15.00 


5D1009 

SD1009-2 

SB1012 

SD1012-3 

SD1012-5 

SDJ013 

SDJ013-3 

SD1013-7 

SD1016 

SOI 01 6-5 

SD1018-4 

SD1018-6 

SD1018-7 

SQ1Q18-15 

SO  10-20- 5 

SD1028 

SD1030 

SD1030-2 

SD1040 

SD 1040-2 

SD1040-4 

SD1040-6 

SD1043 

S  D 1 0  A  3- 1 

SD1045 

SD1049-1 

SD1053 

SD1057 

SIH065 

EDioea 

ED1074-2 

SD1074-4 

SD1074-5 

SD1076 

SD1077 

5D1077-4 

SD1077-6 

SD1078-6 

SD1O80-7 

SD1080-8 

SD1080^9 

SD1084 

SD1087 

SI31088 

SD1QS8-8 

SD1089-5 

SD1090 

SD1094 

$01095 

SD1098-1 

SD1100 

SD1109 

SB1115-2 

SDL  115-3 

SDH  15-7 

SD1116 

SD11 18 

SD1119 

SD1124 

SD1132-J 

SD1132-4 

SD1133 

SI)  1133-1 

S131134-1 

SD1134-4 

SD1 134^17 

SOI  135 

SD1 135-3 

SD1136 

SD1 136-2 

SD1 143-1 

SD1143-3 

SDU44 

SD 1145-5 

SD1146 

SI>1 147 

SD1188 

SDH  89 

SD1200 
SD1201-2 


$15.00 

15.00 

10.00 

10.00 

10.00 

10.00 

10.00 

1.0.00 

15.00 

15.00 

13,00 

13.00 

13.00 

13.00 

10.00 

15,00 

12,00 

12.00 

5.00 

20.00 

10.00 

5.00 

12,00 

10,00 

3,75 

2,00 

4.00 

10,00 

4.75 

15.00 

L8.00 

28,00 

28.00 

18.50 

4,00 

4,00 

4.00 

24.00 

7.50 

6,00 

3.00 

8,00 

L5.00 

22,00 

22.00 

1 5 ,  00 

L  5. 00 

15.00 

15,00 

30.00 

5,00 

18.00 

7.50 

7.50 

2.10 

5.00 

22.00 

5,00 

50,00 

15.00 

12,00 

9.50 

10.00 

2.50 

12,00 

12.00 

10.25 

12.00 

12.50 

12.50 

10,00 

17,00 

4.00 

15.00 

15.00 

15.00 

10,00 

24,00 

1.50 
15.00 


Toll  Free  Number 
800-528-01  BO 
(For  orders  only) 


lLAII  parts  may  be  new  o'r 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  out  of  stock  of  an  item." 


JM^z  electroi\ic$ 


For  information  call:  (602)  242-3037 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


78     73  for  Radio  Amateurs  •  March,  1985 


RF  Transistors  (continued) 


SD1»2 

IIO.M 

5D-LJti*-a 

i  i.» 

501441-1 

ILVOO 

SCF1427 

150.00 

40U4 1*13 

15.00 

LilO-S 

00 

SOL5]4~| 

41.00 

SKF2917 

15.00 

itiiitJ-t 

*.*] 

iDiiOi 

J. 00 

50  UU 

20,00 

- .  . 

40.00 

1913 

.'JO 

soiiij-i 

11.00 

SPt51Wi 

100.00 

3BF29LA 

(5.00 

4DI217-M 

*.M 

3D  I  Ml 

i.oo 

SOI457-4 

24.00 

;  '  .  -    - 

40.00 

fOJ7*l 

15.00 

5*4  4Ii 

21.00 

01542111 

170.00 

siraii 

15.  OO 

KM.yi:~l4 

fete 

5D1J04 

1.00 

SUSHI 

20.00 

SW705>-5 

14.00 

fDUaYfr-S 

.00 

SPL-.    - 

,00 

zb.m 

sitrio'irr 

40,30 

WI  31*^1 

}.« 

Stillll 

(.00 

5014  V*- 1 

it,  00 

SU2092 

W.03 

W127J 

io.'i 

»142f 

;..yo 

SOI  44  5 

.10 

554004 

24,00 

SSI7I4- 

5.00 

SOU  IT 

8.00 

»!*.*? 

14.00 

51F2I4JT 

23.00 

501217*1 

lo,« 

501420-     40*4 

11.00 

Wl  44401 

«.OD 

554152 

13.00 

SS1J  li 

iJ.ua 

9BUI* 

2u*0 

SBU?t 

.ae 

*MW*T}S 

S^.OQ 

IOI27: 

»0.*i 

5B14J9-2 

15.00 

501441 

«.oo 

T4P444 

14,00 

SOLZlf-4 

».» 

»|WH 

vao 

191400 

11,f» 

SEPZ264 

7%. 00 

Wl  771-4 

lO.'ii 

'-  :-:~-: 

u,*o 

W1474H 

*.«5 

TAB 1*9 

13.00 

tumt-i 

u.w 

Oi»^l 

1.00 

5014** 

1.50 

IKK  CO 

same 

n.75 

S©J42*-5 

15.00 

501 * 7 i 

4.95 

EM541 

(5.00 

»42t»-l 

tt.oe 

SSI  5*5-1 

7.50 

IPIM4-4 

1.50 

---;:= 

5.00 

»1Z?*-1 

15.75 

5O1430 

11.00 

sr&»J 

15.00 

T4*5*7 

15,00 

it»i::o 

t.oo 

mi3ts-5 

2.» 

B1U4*« 

l.U 

SHF7J71 

15.00 

ttttrt-5. 

is- is 

5U14J0-2 

I  t.oo 

KJ04I 

5.» 

E4C545 

11.00 

SOI 779-1 

*.sd 

174 

'.» 

t&(4S*-r 

* 

5ZF1I47 

40.00 

fSIJTt-l 

11.0ft 

5D143+ 

21,00 

U.501-S9 

15.00 

7A»544 

14. » 

IWUIM 

•<« 

»ll.-&-f> 

?,w 

S0I4SI 

45 

SH2  3W 

41.110 

H>l7?*-i 

1*,00 

^£11434-5 

14.00 

S450I-IU 

L5.00 

UHH 

I5.0Q 

rau.*:-* 

14.00 

3SI7T) 

14.00 

fb|4SS-[ 

ze.oo 

SHT71T8 

16.00 

SDIltL 

M.00 

S0I434-9 

20.00 

3M7714 

.30 

nsis* 

1.5V 

91 712-11 

7,W 

»uao-i 

t.oo 

»(4*l 

oo 

-i-J:": 

75.00 

tD (215 

(11.00 

SDI430 

24.00 

sarin 

15.00 

TPJIJ 

2.10 

wim-m 

li. oo 

SElJSD*-l 

1,00 

BJtSf-a 

26.00 

SXT25S4 

40.00 

tO 1211-2 

10.40 

SDI441 

54.00 

farm 

50.00 

TPI0I4 

5.00 

snuji 

(■.00 

tt(3H< 

1.00 

»(***- 1 

*.ao 

SBF34*' 

25.00 

«l|ij*5 

10.00 

SD1442 

15.00 

firm 

54.00 

fPlQZB 

15.00 

SMJ7VI 

14.00 

5D  U05 

71.00 

I0I5I11I1 

75.00 

S«F2T4| 

40,00 

«tl7i- 

iO.  an 

501444 

1.7-i 

5*774*11 

20.00 

IK- 

5.00 

5p|?J*-f 

iQ+n 

5DUOS 

25,00 

0(520-7 

It.QO 

BCT7/47 

40.00 

MUSt-l 

ISvDO 

SOI444-* 

ktj 

UfftftTK! 

2.4c 

TI?T220lJ,Mr 

440,00 

5DI77t-l# 

lO.fS 

£ni4m 

16.00 

»IW?-« 

11.00 

5*F7?*7fl 

40.00 

»I7fO-4 

15.00 

5D1 444-9 

1.25 

-.nrwn 

15.00 

V722-: 

13.00 

5PI7J2 

4.00 

fDja.10 

tt,«0 

£D1 421-1 

24.00 

Stm?( 

75-00 

BOlltO-7 

15.00 

EDl- 

t.Ol 

1071005 

50.00 

niOKB 

20.00 

snu*tKt 

IM» 

£01410-1 

71.00 

S&153*-* 

u.m 

SaF2B?ZrJ^*tOJ 

JJ.50 

401500 

1,25 

£01450- 1 

20.00 

sari oi ■ 

5.00 

Vii5 

5.  DO 

5D1J44-I 

1-.00 

SDJMo-e 

21.00 

ISW-J 

In.Ofl 

SKF7B57 

20.00 

SpJttW 

1,00 

SDl 451 

14.00 

faVJQH 

50.00 

Relays 


BNC  To   Bunaiifl   Plug   Coax  Cable  RG-58   16    Inch   or   BNC   to  N  Coax  Cable   RG-58   36   inch. 


$7*99  or  2  For   $13.99  or    10   For  $50,00 


$8.99   or   2   Kor   $15.99   or    10   For   $60,00 


Amphenol 

Part  #  316-10102-8 

115Vac  Type  BMC  DC  to  3  GHz. 


$29,99 


COAXIAL  RELAY  SWITCHES  SPOT 

■I  I  M   II  "II     ■ 

FXR 

Part  #  300-11182 

I2QVac  Type  BNC  DC  to  4  GHz, 

FSH  5983-5^3-1225 

$39.99 


FXR 

Part  &   300-11173 
120Vac  Type  BUG  S. 
FSN  5985-5^3-1850 

$39.99 


TLHMS:  OOWeSTIC:  Pnp*J0.  CO  D  tx  Cradil  C4nJ 

FOflEIQf  PrepBlcf  onlyr  US  Funds.  Monoy  Orrfcr.  «r  C*iihi#i't  Clwck  On({/, 

COD"  Aeecpiml*  Oj  tadiphOn*  or  mj:i  Paymcm  frurtr  cualAfw  will  Em  Br  C*ihr  Moiwy  Onj^p.  nr  Casruvi  Ch*tn  ita  tra  iotry 
IhjI  *■  cmwkiI  accMpf  (wrirmif  EPnK*  »  fw  C  O.D  "-s  COS'*  «r«  *tapp*3  try  «*r  «Hy  ■no  *"  m  Umlflti  Parcel  S*ryi« 

COMFPRHINO  OHDCHS-  W«  *rtHJia  («P6J  that  confirming  of0W«  nvt  Ov  tmfa  Attar  «  raWQhon*  QfOtf  "**  tHWI  dUc«J  (f  ?«nrtn) 
pdlCy  rKwi«iiti<#*  «  tonltrmirv  «d>r  pJwtc  imrk  'CONFIRUIHG  '  bgldlv  en  IIh  nttor  K  pfaCHwns  or  skailKcti  »h.pm*n*»  « 
cu»  Out  (0  Nn  vdw  tttveh  (■  not  property  mw**d_  td«  cu»lnrn»«  «tu  ba  r»«d  iHpwwitiia  t«  ipt  qTw^h  incurnid.  ohd  •  15% 
mlftfa  ;^i*rga  anttM  nlumid  parti. 

CftEOfT  CMW  W*  *f«  J»-  acca>pnrg  MASTIUCARD  V  BA.  AMO  *Mt  R1CAN  CXPH9C 

OCFECtivt  liATtwataV  *a 

:  TXauOl  *•  0at*ei  i  -a 


rtHjal  im  TiMtt  mttrmfi  30  OATS 

•  wot  c*  omi  tftujtc*  and  «  »«uTn 
Id  ub.  TNi  can  Dv  .QOfiawX  Or  «*Wng  #403)  2041 


t*« 


int  »•-■»  OPT  1?**  ara  . 
'  mm  EM  notir^d  by  port  card  if  •■>  ar»  BOrtfl  b 
n  Ha  or  ««■  awn  cf  tfaj  oaKatot  Taai 


POSTAGE:  Minimum  shipping  and  handling  In  the  U.S.,  Canada,  and  Mexico  is  $3  00  for  ground  ship- 
ment «(l  othercoontnesisS5.50  Air  rales  araawBltaWfl  a(  (he  lime  of  vmur  order.  All  Poratgn  orders 
gl*ue  include  25%  of  the  ordered  amount  tot  thlp-ping  and  handling.  C.O.D/s  are  shipoed  AIR 
C4LY 

PHtPAJO  ORDERS:  Orders  must  be  accompanied  by  a  check. 

PRICES:  Pncea  are  subject  to  cftange  without  ncrtice 

PURCHASC  ORDERS;  We  accept  purchase  orden  only  wrnan  they  ave  accompanwd  by  a  chadi 

RESTOCK  CHARGES;  If  parts  a/e  returned  to  MHZ  ELECTRONICS,  INC.  due  to  Customer  error,  the 
CutlGrtatt  mrill  be  tieid  responsible  for  an  lee*  incurred  and  wilt  ba  charged  a  15*4  RESTOCK 
CHARGE  m t h  the  remainder  i  n  CREOfT  OWL V  The  f flowing  myel  accompany  any  return;  A  copy  0* 
our  (rwotce,  return  authorizalHiri  number  a*hieh  mual  be  obtained  pnor  to  shipping  the  ifaKdnmlii 
bacd  Returns  must  be  done  within  1 0  DA Y 5  of  receipt  ot  parcel  ftelum  ajjthori^ition  numbers  can 
be  obtained  by  catling  £B2)  2t2#9A6  or  ratifying  us  by  poet  card  Return  authorizations  w>i  not  be 
ghajn  out  on  our  600  number. 

I  ARIZONA  reule  (a*  card 
but  delivered  to  per- 


SMESTAJLAR^OraArB»^demarnustadd6Ssa(esta«,un(e*sa 
a  currently  on  die  with  us  Alt  orders  pteoed  by  persons  outside  of 
sons  m  ARIZONA  are  subject  to  the  6%  safes  is* 


tnAJOpjH.  sii>af  ■  SdB aw  wases 

1 100  DQ  o-^  110005.  U**  ONtT  AM  mvad  jhAb^i  mm  *m**i  fl»*  V*% 
n  « 15  W  la*  -*w*  ii  aMttvtai  w  Ida  ■Ncfjnt  ha.-nJing  a.-rf  f 


ORH  aCCOUirrS:  W*  r«Qni  mm  •*  *J«*  testa>T)par 

wifti 


<ca  tOHT 


AdHnrat  trOm  fcamc  n 


PARTS:  We  reserve  the  right  to  substitute  or  reptsoe  any  Item  with  a  part  of  equal  or  comparable 
specification. 


SHORTAGE  OR  DAMAGE  All  claims  for  shortages  Of  damage*  must  be  made  within  5  DAYS  of 
recetpt  ot  parcel.  Claims  must  include  a  copy  of  our  invoice,  along  with  a  return  auinortzetlon 
number  wtuch  can  be  obtained  by  contacting  us  ai  (602?  242-9916  or  sending  a  post  card,  Authortra 
don*  cannot  be  on  our  800  number  All  items  must  be  property  packed:.  It  ilems  are  not  property 
packed  make  sure  To  contact  the  earner  so  Thai  they  can  come  out  and  inspect  the  package  before 
It  is  returned  to  us-  Customers  which  do  not  notify  us  within  this  lime  period  will  be  held  responsible 
lor  1  he  entire  order  as  we  will  consider  I  he  order  complete 

OUR  600  NUMBER  IS  STRJCTLY  FOR  ORDERS  ONLY  <a00)  528-0163  INFORMATION  CALLS  ARE 
TAKEN  ON  (602}  242-e$l6  Ot  {6021  2424037 


^46 


For  information  call:  (602)  242  3037 


electronic* 

2111  W.  CAMELBACK  ROAD 
PHOENIX,  ARIZONA  65015 


All    parts    may    be    new   or 
surplus,    anrt    parts     may    be 


substituted  with  comparable  parts 
it  we  are  out  of  stock  ol  an  item.-' 


Toll  Fr«  Number 
800*526-0180 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


k-  See  List  of  Advertisers  on  page  30 
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*  Plea  se  contact  these  advertisers  directly. 

To  receive  full  information  from  our  advertis^ 
ers  please  complete  the  postage-paid  card. 


No.  Page 

A E N Advanced  Electronic 

Applications 95 

A5  ATV  Magazine .95 

ARS  Electronics  .  v< ; 42 

All  Electronics 50 

Alden  Electronics 11 

Amateur  Electronic  Supply . , . . . .25 

Astatic  Corp 70 

Barker  &  wmiamson   42 

Barry  Electronics . .82 

BilalCo.... -,  .  ,- 91 

Gil! Ashbyk Son  .  .. . . 89 

CESJnc 96 

CMC  Communications 57 

CeCo  Communications 65 

Certified  International  .  ..... 59 

Coaxial  Dynamics 87 

Communications  Concepts  Jnc .82 

Communications  Specialists, 

Inc ...*.** 

Computer  Trader  .  .  . 
Connect  Systems,  Inc 
Crumtronics 43 

UUldLwU        v      ■       ■       a       |  ■      m       ■       t       4       ■       ■      be      ■       ■       ■      *      4       i       ■       ■      ■>      ■      ■»      *      1       ■     WV 

Dayton  Hamventlon 23 

Deisenroth  Mfg .47 

Digital  instruments,  Inc. 57 

EGE.Inc , , 2 

Electronic  Systems  Consultants, 

Inc, , . , . . 36 

325  Engineering  Consulting 6S 

326  Engineering  Consulting .69 

327  Engineering  Consulting  .  .  . 69 

22     Fair  Radio  Sales 69 


n.  o. 

2 

* 

20 

+ 

333 

* 

305 
298 

i 

462 
290 
111 

332 

14 

15 

280 

* 

314 


R.  S.  No.  Page 

y"     rdXivdri   ■  ■  »  i  ■  *  ■>-  •  ■  »  #  -.  ■  *  •»  ■  ■;  w   i  i -m    v    *   t  w  ■»  i  '»  I 

308  Flesher  Corp 57 

304  Fox -Tango  Corp 70 

269  GLB  Electronics 53 

352  Grove  Enterprises ,,.._, 71 

Hal  Communications  .....,,>* 89 

Hal-Tronix 47 

Ham  Radio  Outlet ,  k .,...., . 1 

Hamtronics,  NY 92, 93 

303  Heath  Co 81 

i  tJ     iU5iierr  inc.    ■  «  » «  >  *  ■  ■  •  . Ot 


31 


33 
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Catalog  # 

BK7307 

CT7305 

CT7306 

CT7313 

CT7320 

CT7325 

CT7394 

BK/308 

BK7321 

BK7322 

BK7393 

BK7312 

BK7340 

BK7383 

BK7310 

BK7302 

BK7351 

BK7388 

SG7357 

SG7358 

CT7300 

LB7360 

BL7361 

LS7362 

LB7365 

BK7315 


AMATEUR  RADIO/ELECTRONIC  TITLES 

Item 

Behind  the  Dial  . 

5  WPM  Code  Tape , , 

6+  WPM  Code  Tape 


*  *  *  -§ 


Price 

.$4.95 
..  4.95 
.  .  4,95 


13+  WPM  CodeTape 495 

20  +  WPM  CodeTape . , . 4.95 

25  +  WPM  CodeTape 4.95 

Code  Tapes  (any  four  above} 15.95 

Contest  Cookbook . . ...... 5.95 

A  Guide  to  Ham  Radio 4.95 

Hobby  Computers  Are  Here ..,..,► ; . .  2,49 

Living  on  a  Shoestring  , . 7.37 

The  Magic  of  Ham  Radio ,v,  4.95 

The  New  Hobby  Computers 2,49 

The  New  Weather  Sate!  lite  Handbook B,95 

Owner  Repair  of  Radio  Equipment  7.95 

Propagation  Wizard's  Handbook , 6,95 

SSB. .  .The Misunderstood  Mode , . , 5.50 

VHF  Antenna  Handbook ,  5.95 

Study  Guide-Novice  Class 4.95 

Study  Guide-General  Class 6.95 

Novice  St  jdy  Tapes  (Set  of  3} 15.95 

Test  Equip.  Lib.  V2— Audio  Tester 1.85 

Test  Equip,  Lib,  V3— Radio  Equip. 1.85 

TestEqjip.  Lib,  V4—IC  Test  Equip 1.95 

Test  Equip.  Lib,  V0— Vols,  2k3,&4 4.96 

World  Repeater  At  Fas t. , 2.00 


Catalog  # 

BK7334 

BK7385 

BK7390 

BK733S 

BK7386 

BK7404 

BK7400 

CC740O11 

CC740012 

CC740013 

BK7388 

BK7S11 

BK7394 

BK7395 

BK73Q2 


MICROCOMPUTER  TITLES 
Item 

Annotated  BASIC  Vol.  1 

Annotated  BASIC  Vol.  2 .,.,.- 

Inside  Your  Computer , . ...... .. ,.'..,., 

Introduction  tcTRS-SO  Data  Files  * 

Kilobaud  Klassroom 

Mach.  Lang.  Subroutines  for  CoGo , 

Prog,  for  Electronic  Circuit  Design 

BK74Q0  with  Apple  disk  , 

BK7400  with  IBM  PCdisk < , . 

BK74Q0wrthTRS-80disk 

The  SelectrictM  Interface  

Someof  the  Best  from  Kilobaud  

THS-80  as  a  Controller ...♦♦♦., 

TRS-807280  Assembly  Lang.  Library 

U  ndersta  ndi  ng  &  Prog .  M  ic  rocomputers  • . . 


V     +    +     * 


i-    i-    m  *  '*    * 


S  10,95 

.  10,95 

.  12.97 

.  24,97 

.  1495 

29.97 

14.95 

24,97 

24.97 

24r97 

12.97 

10.95 

12.97 

34,97 

10.S5 


Catalog  # 

BX1000 
BX1001 
BX1002 


SHELF  BOXES 

Item  Price 

SheFf  box-1 $S_Q0 

Shelt  boxes — 2-7 1.50  ea. 

Shelf  boxes— Band  up 1.25ea, 


To  Order 

SHIPPING  AND  HANDLING:  $1 ,50  for  the  first  book.  $1.00  for  each  additional  book  tor  US  delivery  and  foreign  surface.  $10.00  per  book  for  foreign  airmail. 
Orders  payable  in  US  doi  lars  only. 

Item  ize  your  order  with  payment  or complete  credit  card  informal  ion  (include  postage  and  handling)  to:  WG  Books,  ATTN,  Retail  Sales,  Rte.  101  and  Elm 
St.,  Peterborough,  NH  03458. 
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BACKl 


October  1983 

Fail  antenna  issue,  packet  hardware 

November  1983 

Computers  in  the  shatk 

December  1983 

TVRO  tips,  repeater  controller,  easy 
PC  boards 

January  1984 

Crosslink  system,  Apple  drafting, 
coil  winding 

February  1984 

Allband  HF  antenna,  op-amp 
primer,  FT- 101  digital  display 

March  1984 

Spate  Shuttle  extravaganza 

April  1984 

Inside  Dayton,  easy  signal  monitor, 
four-band  mobile  whip 

May  1984 

Spring  antenna  issue— 9  projects! 

June  1984 

Transistor  tester,  Frequency  counter, 
VIC  20  Morse 

July  1984 

Dayton  photo-journey,  cordless 
phones,  construction  methods 

August  1984 

Two-tone  tester,  HW-10I  mods,  kW 

for  160 

September  1984 

VflJHF  wattmeter,  Timex  RTTY 
system 

October  1984 

Fall  antenna  issue — 9  skyhooks! 
November  1984 

Color  Computer  SSTV,  TVI  cure 

December  1984 

Touehtone  data  display,  transistor 
tutor,  line  conditioner 

In  each  back  issue,  you'll  also  find  our 
regular  features  as  well  as  reviews  and 
new  product  announcements. 

Each  back  issue  costs  $3.50  plus 
$1.00  shipping  and  handling.  On  or- 
ders of  10  or  more  back  issues,  there 
is  a  flat  $7.50  shipping  and  handling 
fee*  Send  your  check  or  money  order 
to  73,  Attn:  Back  Issue  Orders,  SO  Pine 
St,f  Peterborough,  NH  03458. 


A  trustworthy  guide  to  what's  new  in  electronics  and  computers. 

For  many  years  the  illustrated  Heathkit  Catalog  has  been  a  guide  to  new 
and  exciting  kit  products  for  people  like  you  to  build.  To  enjoy  and  learn 
from  them,  while  saving  money  in  the  process.  What  sets  the  Heathkit 
Catalog  apart  is  its  range  of  high  quality  products  and  accurate  informa- 
tion to  help  make  your  buying  decisions  easy.  If  you've  never  tried  kit- 
building,  you  have  an  absorbing  new  experience  in  store  as  you  create 
products  you'll  take  pride  in. 

Send  for  free  Catalog  If  coupon  is  missing,  writ©  Heath  Company, 

Dept.  011-272,  Benton  Harbor,  Michigan  49022 


^^^™^^^^^^— 
_»■____•»■ 


Mail  to:  Heath  Company,  Dept.  01 1-272 
Benton  Harbor,  Michigan  49022 

Please  send  me  my  FREE  HEATHKIT  CATALOG* 


■is , 


Heathkit 


Heafh 


Company 


*v3G3 


Name. 





Address 


Ciiy_ 


^— ^^^^^^^^— 


State 


Ztp 


Haaiffldt  products  are  also  displayed,  sold  and  serviced  at  6*  Haaihkil  Electronic 
Centers  nationwide  Consult  telephone  dir&ctory  white  pages  for  location.  Operated 
by  Vetilechnoto^y  Electronics  Corporation,  a  wholfy-ownad  eufrsidta^y  of  Zenith 
ElecSTortrCS  Corporation.  p.    7 Top 


^toH^ 


■■^ 


**  See  List  of  Advertisers  on  page  80 
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HUSTLER 

DELIVERS 

RELIABLE 

ALL  BAND  HF  / 

PERFORMANCE 


Hustler's  new  6-BTV  six- 
band  trap  vertical  fixed 
station  antenna  offers 
all  band  operation 
with  unmatched  con- 
venience. The  6-BTV 
offers  lO,  15,  20,  30, 
40,  and  75/80  meter 
coverage  with  ex- 
cellent bandwidth 
and  low  VSWR,  Its 
durable  heavy 
gauge  aluminum 
construction  with 
fiberglass  trap 
forms  and  stain- 
less steel  hard- 
ware ensures 
long  reliability, 

Thirty 
meter  kits 
(3G-MTK) 
for  4-BTV 
and  5-BTV 
are  also 
available 


Don't  miss  our  30  meter  excitement 

HUSTLER  - 
STILL  THE  STANDARD  OF  PERFORMANCE. 


HV 


Eft 


3275  North  ,VB"  Avenue 
Kisstmmee,  Florida  32741 


*Tl 


123 


C  »  n*  p  i  n  v 


SEMICONDUCTORS: 


MRF-208 1200 

MRF-240 1840 

MRF-247 34.80 

MRF-309 33.80 

MRF-422 41.40 

MRF-454 20,00 

MRF-901 1-75 


MHW  252      53,00 

MHW-710-1 61  00 

MPSH-81 50 

MV2205 '. 58 

78L08CP 50 

2N4401 75 

2N5190 150 


SBL-1  Double-Balance  Mixer 


.6,50 


P.C.  BOARDS  FOR  MOTOROLA  BULLETINS 

AN  762„ .14.00 

EB-27A, 14.00        AN-791 10.00 

EB-63 14.00        EB-67 14  00 

KEMET  CHIP  CAPACITORS   56  pf,  82  pfT 

100  pf,  390  pf.  470  pf 50  ea. 

680  pf,  1000  pf 55  ea. 

5600  pf,  6800  pf.  .1  ^f , 1  GO  ea 

.33  yf .....1  90  ea.      68  jjf ...3.90  ea 


i  _  ■  4«f  i.  « •*."■■ 


CAMBION  RF  CHOKES:  .15  j^h,    22  ^  .33  ^h,  47  yh,  10  Hh 

BROADBAND  TRANSFORMERS  PER  MOTOROLA  BULLETINS:  AN  762,  EB27A,  EB-63 
UNDERWOOD/SEMCO  METAL-CLAD  MICA  CAPACITORS:  5pL  lGpf,  15pf.  25pf,  30pf, 
4Qpf,  56pf,  60pf,  68pf,  80pf,  91  pf,  lOOpf,  200pf,  250pf.  39GpJ,  470pf,  VOOOpf 

We  a/so  carry  a  tine  oi  VHF,  UHF  amplifiers  and  ATV  equipment. 

Caff  or  write  for  our  free  catalog. 


1.20  ea. 


V/SA 


Communication 
Concepts  Inc.      ^4 

2648  North  Aragpn  Ave*  Dayton.  Ohio  46420  •(513)  296-1411 


W£  SNTP  worldwide 


■"■   %      ■*  ■  ■  ■  ■-      TTV«LUT*1UE 

Barry  Electronics  Corp. 

W  WORLD  WIDE  AMATEUR  RADIO  SINCE  1950 


Your  one  source  for  all  Radio  Equipment! 


For  the  best  buys  in  town  call: 

212-925-7000 
l Los  Precios  Mas  Bajos  en  Nueva 

^York... 


KITTY  SAYS;  WE  ARENOWOPEN  7D-AY5A  WEEK 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  lo  6:30  F*M  Inurs.toBPM 
Came  to  Barry's  for  the  be  si  buys,  in  town. 

ONV  Safety 
belis-jn  slock 


"March"  Into  BIG  SPRING 
SAVINGS  at  BARRY'S 

KENWOOD    ^•w,s' 

CuShcrnfi 
.  Hurler 
1  KLM 
Mljii-PTWJur.i- 
Mcaley 

R^OG,  R 10GQ,  H-2QQQ.  TS-93QSJAT, 

TS  430S,  1^2600^3500,  TR  7960, 

TW-4000A.  Kenwood  Servlc^Repair. 

TH-21  AT,  TH41AT,  TM-21 1AJ 

4 1 1 A  &  TS71 1  A/61 1 A  WCG  J^^° 

Tranaealwsf 

TELEX    PRO-COM 


[ICOMj 

IG-R71A,  IC-751,  IC74$,  IC-27AJH,  IC-37A 
IC-47A.  IC-271A/H  IC-2KL,  IC-471AJH  „  IC-735 


ms§w 


FT^ONE,  FT-9SQ,  FT-767GX 

FT-726R,  FT77h  FT270RH,  FT-27Q0RM 

YAESU  (COM  L«nfl-Mobii»  HT 

^.^idlBn*Sf=nd«rd 
Wilson  Mini  Cum  II 
Yaaiu  FtCi2Q3.  FT  4703 

|Mm|C-M'13<M*ilrt">M7W 

TirnpoMil         ^  M. 


FT-203H03R  IC£AT 
FT2MFWH    ICO£AT 
FT&1903       IC<HAT 


IROCKWELUCOLLINS 

KWM-3G0 
j VoCom/  M I fb gei'Oai wa  Large  i nventory  o4 

Tokyo  HyPowar         Saxton  Wire  &  Cable 

Amplifiers  & 

S/ftXHT  Gain  AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


SMART  PATCH 

CES-&mpr&n  AMiosJaich  Sifl-^A  WW  PatCn  FM 
Transceiver  fo  Tour  Talaphone  Greal  For 
T»lB|3hone  CaUa  Frtifi'Mphilt  Tfl  H«*  Simple 

WELZ 
FLUKE  77  Multimeter 


Nye-MB5  3  Kilowatt  Tuner 


Antennas  |M  STOCK 


SANTEC 

ST-5£iJLJP 


Yaesu  FTR-2410,  Wilson 

ICOM  ICRP  3010  (440  MHz)  htT 

1COM  ICRP  1210  (1.2  GHz) 


Computer   Interfaces 
stocked:     MFJ-1224 
AEA  CP  1,  PKT-1P  DR.DX 


'* 

IOLOG-AIR  I,  ALr  Disk 

KANTRONICS 
LTFU,  Interface  H,  Challenger 

EIMAC 
3-50QZ 
572B,6JS6C 
t26Y7A  & 

4'40DA 


ALPHA  AMPLIFIERS 


AEA  144  MH* 

AEA  440  M Hi- 
ANTENNAS 


BIRD 
a tl meters  & 
Elements 
in  Stock 


Com  plate  Butiernui  Antenna 
Inventory  In  Stock1 


Heil  microphones  5 
equalizers  in  stock 


TnlmphCine  1-nr  siciflrl  in  ilftCh 


BENCHER  PADDLES, 
6ALUNS,  AUDIO  FILTERS, 
IN  STOCK 


MiHAGE  AMPLfFIERS 

ASTRON  POWER  SUPPUES 

DENT  RON  IS  BACK  IN  STOCK! 


MFJ  Models 

900,  931.  941C,  &  &41D 


HAM  MaslerTaoes— 
Beta  or  VHS  Tapes 


Di(jrr*L 

FHEQUENCY 
CDUHTERS 

Q-MQHHj 
P*crC(Hr  tinir*onr:n 


MURCH 

Model 
2QQQ  A, 
ALS,  B 
in  slock 

JBC  edIc*m^3  line^n  Silock 


eV«^ 


New  TEN -TEC 
2591  HTr  Corsaars  slocked 


Tri-fi  Tnwor= 

Hy-Galh  Tti**rs 
&  Anronnat,  and 
Rotors  *-|ll  t* 
shipped'  (tlrecl  lo 
i£>.i  rft^E  oi  , 
shipping  cast. 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CtTY,  H Y  10012. 


Mew  York  CEtv'«    lAflGEST  stocking  ham  dealer 

ncn     luinuiiy    3     COMPLETE  REPAiR  LAB  ON  PREMISES 


"  Aqul  S*  Habla  E»panol1' 

BARRY  INTERNATIONAL  TELEX  12-7670 


MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

tflond?y~Frid«y  ^  A.M.  tv  6;M  P.M.       IKutitiiiv  to  6  P\W 
B^lurday  &  Sunday  l&  A.M   rci  5  P  M  {F\r.c  Ps^Apq) 

AUTHORIZED  DISTS.  MCKAV  DTMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

I RTH-EX-M Spring  Si.  Sitllon  "     wjL„TPFS. 

Bos:  Broadway  ffi  to  Spring  St.  uuattw 

PiTh— ftth  it.*th  Ah.  Slidofi.  'icensed  amalayf 


W«  Stock;  AEA,  ARRLr  Alpha,  Aitmkco,  Anlerna  SpsciaNslsi,  Asia  lie, 
Ast-WV,  B  t  K,  B  A  W,  Bash,  BEnchsr,  Bind,  Buttflmut,  CDE,  CES,  Collins:, 
Communitfltions  Spec.  Connsctors,  CovsrcrafL,  Cy shcratl 
Daiwa,  Denlrotl,  Digimax,  Drake,  ETQ  lAlphai,  Eimsc,  Encomm,  Heil- 
Sound,  Henry,  Hustlpr  (N*wtrorihcs|i,  Hy-Qaln,  loom.  KLM,  Kantrortlcs, 
1-a.rser,  MOM  {Daiwrtl,  MFJ,  J.W  MlliOf,  Mlni-Producls,  M^sge, 
Newtfonics,  Nye  Vilitnig,  Palomar,  RF  Products,  Radio  Amaieur  Callbook. 
R.dI>oI,  RocKwetl  Collins,  Sax  Con,  Shure,  T^Ibi,  tempo,  TfltvTac, 
Tokyo  Ml  Powor,  Trionyx  TUBES,  WZAU,  Wftbei,  Wilson.  Yaesu  Ham  end 
Commercial  Padlos.,  Vocom,  Vlbnoptajf,  Curtis.  Trl-El^,  Wacom  Puploxen, 
Rapflaters,  Phelps  Dodge,  Fitnn  Intercoms.,  Scanners.  Crystals. ,  Radio 
Pubtlcatlone. 

WE  NOW  STOCK  COMMERCtAL  COMMUNICATIONS  SYSTEMS 

„— ^-  DEALER1NOUIFIIESIMVITED  PHONE  IN  YOUR  ORDER  A  BE  REIMBURSED 

irT^^Jj  COMMERCIAL  HAOlOS  etooked  A  tervloed  on  pr*ml»«i. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Ord*r«  Shipped  Immediately-  TELEX  1  2-7670 


(ijfrirtmre-ipl  Ettulpjnunl 
Slockjd:  ICOM.  WAydN 
Midland,  S^ndard.  W-l- 

municipal  I  ritt.   cusi 

ness-es.  GCvll  Qvlenaa. 
eco  Pcrtatrf^s,  fltiobl(*a, 
~as?i,  repealers. 


^305 
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VOU  ALREADY  OWN  75%  Ofy* 
OXOtf  WOE O  STATION 


It's  true.  With  your  transceiver,  antenna,  television  set  and 
audio  tape  recorder,  you  already  have  75%  of  what's 

required  to  receive  and  send      _....*—---.._ 

color  video  world-wide!  "" 


flOflfli 


:^«Sl 


llfDIITj 

a    aoaa 


RDBDTl  V/deo  Transceiver 
and  your  station  is  complete. 

Thousands  of  amateur  video  operators  around  the  world  are 
exchansing  beautiful  color  images  every  day.  Whether  your 
favorite  mode  is  SSB  or  FM  or  AM— direct,  via  repeater  or 

satellite— you  can  join  in 

Please  send  me  the  following  Robot  equipment.  I  understand  that  if  lam 


the  high-tech  fun  with- 
out modifying  your 
present  equipment  Just 
add  a  Robot  to  your 
station! 


i 
i 


■ 
i 

i 
i 
i 
i 
i 

r 
» 
l 

i 


| ROBOT | 

ROBOT  RESEARCH,  INC, 

7591  Convoy  Court 

San  Diego,  California  92111 

Phone  (6t  9)  279-9430 

^33£ 


disatfsfied  for  any  reason,  I  can  return  the  unit  and  receive  a  full  refund. 

D 1200C  high  resolution  video  transceiver  $1295 

□  450C  standard  resolution  S795 

□  400C  upgrade  kit  S395 

□  More  Information 


Name. 


Call. 


Address. 
City 


Zip. 


□  COD 

□  Enclosed  check  or  money  order  $. 

Q  MC  □  VISA  * 


Exp.  Date: 


73  International 


Each  month,  73  brings  you 
ham-radio  news  from  around  the 
world,  in  this  collection  of  re- 
ports from  our  foreign  correspon- 
dents, we  present  the  latest 
news  in  DXT  contests,  and  events, 
as  weit  as  keep  you  abreast  of 
the  technical  achievements  of 
hams  in  other  countries. 

If  you  would  tike  to  contribute 
to  your  country's  column,  write 
to  your  country's  correspondent 
or  to  73  Magazine,  Pine  Street, 
Peterborough  NH  Q3458,  USA, 
Attn:  Perry  Donham  KW10, 


AUSTRALIA 

J.  £  Joyce  VK3YJ 
44  Wren  Street 
Attona  3018 
Victoria 
Australia 

After  sending  out  some  twenty-five  let- 
ters to  Division  and  Club  Secretaries 
throughout  Australia  over  the  last  twelve 
months,  asking  for  information  for  this 
column,  f  was  disappointed,  to  say  the 
least,  at  receiving  only  five  replies  of 
which  only  two  gave  any  Information  of 
use  to  this  column. 

The  Following  letter  from  Diana  Main 
VK6KYL,  secretary  of  the  Goldfields  Ama- 


teur Radio  Group,  shows  how  a  small  ded- 
icated group  of  amateurs  can  assist  the 
local  community  andr  in  turn,  be  assisted 
by  that  same  community.  There  should  be 
more  of  this  type  of  community  Involve- 
ment In  amateur  radio  as  it  can  only  bene- 
fit our  hobby  In  the  future. 

A  HISTORY  OF  THE  GOLDFIELDS 

AMATEUR  RADIO  GROUP 

(Western  Australia) 

Originally  known  as  the  Kalgoorlfe  Re- 
peater Group,  the  Inaugural  meeting  was 
held  on  the  14th  June,  1977,  and  the  group 
was  formed  to  maintain  the  previously  es- 
tablished 2m  repeater— VK6RAK— which 
was,  and  still  Is,  located  at  the  Hainault 
Gold  Mine.  The  original  office  bearers 
were  Lewis  VK6ZG0,  president,  Doug 
VKGOR,  secretary,  and  Tony  VK6BV,  trea- 
surer The  decision  to  affiliate  with  the 
Western  Australia  Repeater  Group  was 
the  first  Item  on  the  agenda.  There  were 
approximately  10  members  at  this  time, 
which  was  100%  of  the  amateur  popu- 
lation, 

The  group  was  Inactive  between  July, 
1978,  and  June.  1961.  due  to  work  trans- 
fers. In  June,  1981,  the  group  was  re- 
formed, and  the  name  was  changed  to  the 
Qoldf  I  elds  Amateur  Radio  Group,  The  Kal- 
goorlie  Repeater  Group  ceased  to  exist 
The  introduction  of  the  Novice  license  re- 
sulted in  an  Influx  of  new  amateurs  and  a 
broadening  spectrum  of  Interests. 

The  office  bearers  at  this  time  included 
two  of  the  original  group.  Lewis  VK6ZGO 
was  reelected  president  and  Bruce 
VK6ZKB,  treasurer,  and  a  relatively  new 
amateur,  Diana  VK6KYL,  was  elected  sec- 
rotary. 

1981  was  a  busy  year  for  the  group.  The 
first  inkling  of  a  new  repeater  at  Kam- 
balda  emerged  with  the  growing  aware- 


QARG,  In  October,  1984.  Left  to  right:  front  row— Herb  VK6KHC,  Phil  WG037Q  (SWL)t 
Diane  VK6KYL,  Noel  VK6ZAK;  center  row— Jim  VK6ZMR,  Warren  (SWQ,  Martin  {SWL}. 
BUI  VK6ZK,  Roy  VK6ET;  back  row— Rot  VK6ZMB  and  Peter  VK6PK, 


VK6RKB  Kambalda.  The  repeater  Is  In  the  "ttiunderbox^ 
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ness  Of  the  increased  tourist  traffic  in  the 
Eastern  Goldfields.  At  this  time,  the  now 
aging  beacon  began  to  misbehave.  The 
unit  has  proven  to  be  unreliable  and  was 
taken  off  the  air  pending  redesign  or  re- 
placement when  the  time  and  funds  are 
available.  JOTA,  1981,  saw  the  full  com 
plemsnt  of  Scout  and  Guide  groups  in  the 
area  having  a  total  of  5  stations  operated 
by  members  of  the  group. 

July,  1962,  saw  a  difference  of  opinion 
with  the  local  newspaper  and  a  clarifi- 
cation over  the  misuse  of  the  word  ham, 
which  resumed  in  a  half-page  article  on 
the  group  and  amateur  radio  with  accom- 
panying photographs.  During  this  period, 
the  idea  for  a  local  award  was  put  forward, 
Members  endorsed  the  Idea  wholeheart- 
edly, and  the  name  Hainault's  Reward 
was  chosen.  In  the  forthcoming  months, 
this  idea  was  borne  to  fruition.  Represen- 
tatives of  the  group  attended  the  A.G.M. 
of  the  Kalgoorlle  "Boulder  Tourist 
Bureau"  to  present  our  proposal  for  an 
award  exemplifying  the  attractions  of  the 
Goldfields.  A  subtle  suggestion  for  mone- 
tary assistance  was  made  and  proved 
more  than  successful.  We  now  have  one 
of  the  most  sought-after  local  certificates 
available  In  Australia.  Details  of  our  certif- 
icate are  Included  to  whet  your  appetite. 

Hainault's  Reward 

From  the  Goldfields  Amateur  Radio 
Group  of  Western  Australia,  This  award  Is 
available  to  all  licensed  amateurs  and 
SWLs.  All  contacts  made  on  or  after  Jan- 
uary 1sth  1962,  are  valid. 

Requirements:  (a)  VK/ZL— Work  5  resi- 
dent Goldfields  amateurs,  including  2 
GARG  members  within  the  250-km  radius 
cf  Ka  I  goodie.  This  includes  the  town  of 
Windarra.  (b)  Overseas— Work  3  resident 
Goldfields  amateurs,  including  1  GARG 
member  within  the  250-km  radius  of  Kal- 
goorlle, This  includes  the  town  of  Winder 
ra.  (c)  Any  one  contact  with  the  club  sta- 
tion, VKGAGF,  is  an  Instant  qualifier  for 
the  award, 

Cosf;  (a)  VK/ZL-S&00  (Australian)  or 
equivalent,  or  S  IRCs;  (b)  Overseas— $4.00 
(Australian)  or  equivalent  or  10  IRCs. 

Application:  QSLs  are  not  needed,  but  a 
certified  extract  of  your  log  signed  by  2 
other  amateurs  Is  necessary.  Send  your 
application  to:  The  Award  Manager,  PO 
Box  463,  Kalgoorlle,  Western  Australia, 
6430. 

All  contacts  to  be  made  In  accordance 
with  the  applicant's  license  requirements. 
No  official   GARG  net  contacts  count. 


Contacts  to  be  2- way  SSS,  CW,  FMf  or 
other  recognized  mode  of  transmission, 
no  cross  mode  or  crosstaand  contacts  ex- 
cept via  satellite.  All  contacts  endorsed 
mobile  or  portable  to  be  made  from  me 
same  call  area. 

19B3  was  a  vintage  year.  VK6AGF  (Aus^ 
tralian  Gold  Fields]  became  a  reality  and 
the  group  commenced  having  Its  monthly 
meetings  in  the  Theatrette  at  the  Hainault 
Gold  Mine.  Our  unqualified  thanks  to  Ian 
Moffatt,  the  owner  of  the  mine  [and  now 
Inaugural  life  member  of  the  Tourist  Bu- 
reau}, for  his  complete  support  and  coop- 
eration in  the  establishment  of  the  origi- 
nal repeater,  the  award,  and  permanent 
meeting  place. 

VK6AGF  was  first  activated  at  the  annu- 
al Community  Fair  where  we  manned  the 
Tourist  Bureau  stand  and  publicized  the 
Goldfields  on  air  and  amateur  radio  to  the 
general  public.  Fund-raising  became  a  pri- 
ority and  the  group  made  an  exceptional 
effort  to  accomplish  its  aim  of  financial  in- 
dependence. Methods  used  included  a 
battery  drive  and  club  T-shirts  screen- 
printed  with  the  club  logo,  courtesy  of 
Gina,  the  wife  of  Barry  VK6NBM  (now 
VK6KIT).  Our  major  money-raising  effort 
was  a  weekend  litter  drive  around  the 
Kambalda  [Western  Mining)  mine  lease. 
The  total  monies  raised  from  this  effort 
alone  exceeded  $4001  Safety  and  security 
communications  have  been  provided  on 
some  occasions  for  the  local  motorcycle 
club. 

The  Kambalda  2m  repeater  (VK6R KB)  Is 
now  close  to  being  fully  operational.  The 
first  site  chosen  was  a  hill  overlooking  the 
town  of  Kambalda  where  Western  Mining 
had  recently  vacated  a  tower  and  radio 
hut.  Unfortunately,  this  was  later  resumed 
by  the  company  for  exploration  purposes. 
Nevertheless,  this  was  a  blessing  in  dis- 
guise, as  the  company  then  said  we  could 
choose  any  site  we  liked.  Naturally,  we 
looked  for  a  high  spot.  The  ideal  site  stood 
out  like  a  sore  thumb,  or  to  be  more  pre- 
cise, a  30m  (100  ft.)  disused  drilling  rig. 

Power  was  the  next  problem.  We  noticed 
that  the  local  TV  translator,  which  was 
ciose  by,  had  3-phase  power  connected  to 
it.  With  due  disregard  for  the  realities  of 
life,  we  proceeded  to  write  a  letter  to 
Western  Mining  requesting  their  coopera- 
tion In  the  erection  and  supply  of  single- 
phase  power  to  the  site.  We  were  duly  sur- 
prised and  elated  to  discover  that  our  re- 
quest had  been  compiled  with  and  not 
only  at  no  Initial  cost  to  us,  but  also  all 
future  power  would  be  free. 


A  microthin,  synthesized, 
programmable,  sub-audible 
tone  encoder  that  fits  inside 
the  ICOM  IC-2AT. 


Need  we  say  more? 
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is  thte  the  only  repealer  In  the  world  to 
be  housed  in  a  in  under  box  30  meters 
above  the  ground?  {To  the  uninitiated,  a 
thunderbox  is  an  outdoor  toiler) 

The  membership  today  includes  satel- 
lite enthusiasts  VK6ZMR  and  VK6ZMB, 
slow -scan  from  VK6ET.  AM  TOR  from 
VK6PK  and  VKBZX.  low-Oano  OX  from 
VK6A5  and  VKBZX.  computing  from 
VK6AKO,  VK6NWS.  and  others,  and,  until 
recently,  VK6ACF  was  our  aeronautical 
medic  (Royal  Flying  Doc  ten  Service). 

At  present,  the  Goldflelds  boasts  ap- 
proximately 30  licensed  Amateurs  of 
whom  about  one  third  take  an  active  inter- 
eat  in  the  group's  activities. 

POINT  OF  INTEREST 

The  West  Australians  (VK6)  are  now 
driving  around  with  car  number  plates 
stating  "W.A.— The  Home  of  the  America's 
Cup/" 
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COLOMBIA 

Atotterdo  (LafQJSatim  tf  HK3EQJ 
PO  Box  88937 
Bogota  8 
Colombia 

NATIONAL  VACCINATION  CRUSADE 

"A  first  step  for  Colombia,  tor  Its  chil- 
dren, a  grant  step  for  children  everywhere-," 
said  James  P.  Grant,  UNICEF  Executive 
Director. 

The  first  of  three  massive  national  vac- 
cination Journeys  In  Colombia,  with  reoer- 
etitttons  all  over  the  world,  took  place 
June  23  (the  second  on  July  23  and  the 
third  of  this  special  health  program  on 
August  26,  1984V 

This  extraordinary  event  (with  the  eco- 
nomic help  of  UNICEF,  WHO/PAHO.  and 
UNDP)  was  organized  by  the  Colombian 
Health  Ministry  based  on  a  decision  taken 
only  on  April  \&  of  this  year.  One  can  easi- 
ly Imagine  the  efforts  made  by  all  Involved 
in  order  to  meet  the  goals  within  the  given 
dates.  Eight  hundred  thousand  Colom- 
bian children  below  four  years  old  were 
Immunized  against  five  deadly  diseases, 
namely,  diptheria.  polio,  tetanus,  pert  us- 
sis.  and  measles. 

To  be  present  for  the  second  vaccina- 
tion journey.  James  P..  Grant,  the  UNICEF 
executive  director,  came  to  Bogota  the 
27tn  of  July.  On  arrival  at  £1  Dorado  Air- 
port, he  commented  to  the  world  press 
waiting  for  his  arrival:  "The  eyes  Of  many 
around  the  world  are  on  Colombia  this 
summer— for  example,  18  health  experts 
from  Upper  Volta  arrived  here  yesterday  to 
observe  your  experience  in  Colombia.1' 
{Teams  of  observers  from  Ecuador,  El  Sal- 
vador, Haiti,  and  the  Dominican  Republic 
also  were  present.) 

"In  many  ways,  If  you  are  as  successful 
on  the  second  and  third  of  these  national 
immunization  days  as  the  first,  it  Is  equal 
In  importance  to  the  first  step  that  was 
taken  on  the  moon.  15  years  ago.  You  will 
remember  when  that  first  astronaut  went 
10  I  he  moon,  when  he  took  his  first  step. 
This  immunization  program  in  Colombia 
Is  a  first  step  for  Colombia,  for  its  children, 
a  giant  step  for  children  everywhere." 

Hie  Colombian  Radio  Amateur  League 
was  requested  by  the  Bogota  DE  Health 
Authorities  to  provide  essential  radio 
communications  fo*  the  vaccination  team 
covering  the  most  needy,  poverty-ridden 
Inhabitants  of  the  southwestern  part  of 
the  capital  city,  where  not  even  public 
telephones  exist. 


The  Emergency  Operations  Committee 
of  the  LCRA  was  entrusted  with  this  task, 
and  its  coordination  was  assigned  to  Ar- 
mando Vargas  HK3DPG.  who  gathered 
some  forty  volunteer  colleagues  provided 
with  2-meter  hand-hefds  for  mobile  opera- 
tion and  two  base  stations,  one  manned 
by  Otrverto  HK3CQG  and  Atanacto  HK3BBJ 
(located  at  the  Santa  Clara  Hospital)  and 
the  second  by  Ulo  HK3EOJ,  at  the  Bosa 
Municipal  Hospital, 

Teams  of  doctors  plus  one  coordinator 
(Dr.  Hans  Naihaus)  were  visiting  from  0700 
to  1700  all  the  vaccination  posts  In  the 
wide  area,  providing  advice,  keeping  the 
vaccine  stocks  replenished,  supervising 
the  statistical  work,  and,  of  course,  giving 
the  food  and  soft-drinks  logistic  support 
for  everybody  Involved  in  the  operation. 

The  7390  Bogota  District  LCRA  repeater 
was  permanently  manned  and  extremely 
busy  during  the  whole  day  on  the  vaccina- 
tion journeys.  Spare  sets  and  replacement 
batteries  were  provided  on  demand,  and 
rotation  of  the  operators  took  place  with- 
out any  difficulties. 

Previous  day  meetings  were  hetd  al  the 
LCRA  Headquarters  and  last -minute  In- 
structions were  exchanged  under  the  co- 
ordinator's scrutiny  and  in  the  light  of  sug- 
gestions made  by  the  health  authority's 
liaison  officer,  Dr.  Jaime  Rosas— who 
was  so  pleased  and  impressed  with  the 
radio  amateurs'  effective  and  smooth  per- 
formance that  he  decided  to  become  an 
amateur  himself, 

Delia  HK3JI  also  was  there,  working 
with  the  coordinator,  and  was  immediate- 
ly contacted  by  all  the  team  communica- 
tions officers  (Including  Humberto 
HK3DHM,  Alberto  HK3FXE.  German 
HK3HDT,  and  Gilbeno  HK3GRB  when  two 
boxes  of  sandwiches  mysteriously  disap- 
peared precisely  at  the  lunch  time,  and 
calm  was  returned  to  the  hungry  crowd 
when  Jaime  HK3GWM  and  Carlos  HK3BFU 
relayed  the  orders  given  by  the  Supply  Of- 
ficer whereby  chicKen  and  hamburgers 
would  replace  the  lost  rations 

The  action  went  on  and  on  all  over  the 
country;  problems  were  unavoidable  but 
promptly  solved  when  the  news  was  given 
to  l  he  proper  authorities.  An  el  most  lost 
village  in  the  Jungles  of  Choco  Province 
did  not  have  any  vaccination  shots  for  Its 
children  due  to  not  having  received  the 
supplies  aent  from  Bogota.  Well,  the  Co- 
lombian President,  Mr,  Bellsario  Bet  an- 
court  himself,  ordered  his  personal  heli- 
copter to  be  immediately  rushed  to  the 
spot. 

The  order  was  so  hastily  executed  KM 
when  the  team  had  landed  with  the  vac 
cine  and  therefore  the  mission  was  ac- 
complished—oops  I!  The  pilot  noticed 
that  there  was  not  enough  fuel  for  the  re- 
turn flight.  For  this,  a  second  flight  was  or- 
ganized and  I  he  problem  solved 

For  the  third  vaccination  journey,  there 
were  Six  hundred  thousand  more  polio 
vaccine  doses  needed;  the  Argentine  gov- 
ernment came  to  the  rescue,  and  their 
Health  Ministry  proceeded  to  sir-ship  the 
badly  needed  vaccine. 

For  the  three  vaccination  dates,  alpha- 
betization teams  from  exclusive  Northern 
Bogota's  schools  were  assigned  to  help 
as  vaccination  assistants.  The  meeting 
place  at  dawn  was  at  The  Heroes  Monu- 
ment Square,  with  a  short  sterjover  at  San- 
ta Clara's  Hospital  for  final  instructions 
and  delivery  of  health  supplies  entrusted 
to  them.  The  transport  arrangements  ware 
made  for  spec iaiiy-ni red  IntermunicipaJ 
buses.  One  of  the  drtvers  from  the  Boyaca 
Province  was  not  at  ail  familiar  with  the 
Bogota  daredevil  driving  habits;  he  was 
stranded  with  his  precious  50  pupil  pas- 
sengers and  everybody  at  Santa  Clara 
was  panic  stricken.  After  an  extremely 
long  hour  of  waiting,  he  finally  showed  up 


with  a  wide  smile,  saying;  "Sorry,  I  missed 
a  turning1 


CYPRUS 

Aris  Kaponides  5B4JE 
POBox  1723 
Umassot 
Cyprus 

With  the  coming  of  autumn  and  winter, 
quite  a  few  Cyprus  amateurs,  both  SB4s 
and  ZC4s.  have  been  active  on  any  band 
which  had  reasonable  propagation.  Some 
Cypriot  amateurs  are  very  active  on  RTTY, 
usually  during  ifie  afternoons  on  20m.  On 
RTTY  can  be  heard  5B4MC,  5B4JT,  5B4MO, 
5B40P,  5B4MG  5B4CV,  5B4EP,  and  very 
soon  5B40J  5B40V,  and  5B4JE  hopefully 
will  be  also  active  on  this  mode  with 
home-brew  interfaces  and  terminal  units. 

Very  recently  a  group  of  amateurs  from 
the  southern  pan  ol  Cyprus  formed  a  net 
on  28.500  MHz  which  meets  on  Mondays. 
Wednesdays,  and  Saturdays  at  1300  UTC 
The  net  was  named  by  OM  Andy  ZC4HA 
the  "Aphrodite  Net/1  Cyprus  having  ttmn 
known  In  ancient  times  as  the  birthplace 
of  Aphroditet  goddess  of  love.  On  I  he  net 
come  up  regularly  Andy  5B4DN,  Lucas 
5B4BS.  Nlcos  6B4CV.  Aris  5B4JE.  and 
from  the  ZC4  side,  Andy  2C4HA,  Allan 
ZC4AB.  and  Jim  ZC4JE.  The  whole  group 
will  welcome  any  breakers  when  the  band 
opens  from  any  part  of  the  world,  All  the 
stations  are  equipped  with  beams,  most 
of  them  home-brew,  and  if  the  band  will 
open  for  the  winter  period  we  are  sure  that 
old  Aphrodite  will  put  up  a  fine  show. 

Al  the  end  of  September  we  had  the  an- 
nual International  Roth  man  ns  Cyprus  Ral- 
ly. Many  drivers  from  many  countries  took 
part,  and  the  friends  of  this  sport  were 
focused  on  Cyprus  for  three  days.  Every 
year  Cyprus  radio  amateurs  help  with  the 
communications,  using  2m.  providing  a 
very  efficient  service.  The  fellow  in  charge 
for  the  rally  communications  was  Chris 
5B4EI,  a  broadcast  engineer,  who  did  an 
excellent  job, 

The  club  stations  In  Cyprus  are  oper- 
ated once  a  week,  and  more  members  and 
friends  are  using  them.  The  Limassol  club 
obtained  recently  an  FT-757GX  transceiv- 
er by  Yaesu,  almost  half-price  through 
TelecUonics  Communications.  Ltd..  in 
Limassol  and  all  club  members  would 
like  lo  thank  them  for  their  most  generous 
gesture.  We  do  hope  that  other  firms  will 


follow  their  example.  Club  stations  In 
small  places  like  Cyprus  need  all  the  help 
they  can  get. 

Another  repealer  was  activated  in  Octo- 
ber. This  is  a  UHF  repeater  set  up  on 
Troodos  mountain,  and  it  covers  most  of 
the  island.  Neighboring  countries  should 
also  be  able  to  open  it  during  summertime 
on  tropo.  ft  receives  on  434.6  MHz  and 
transmits  on  439  6  MHj  Cyprus  now  has 
four  VHF  repeaters,  R2,  R4,  RS.  and  R6 
and  the  recent  UHF  one.  Lots  of  visitors 
as  well  as  local  amateurs  are  keeping 
them  very  busy. 

Christmas  is  coming  soon—as  I  write 
this— and  most  of  the  amateurs  and  their 
friends  will  meet  In  Nicosia  at  their  annual 
Christmas  dance.  New  friendships  and 
new  acquaintances  will  be  made  and  ev- 
erybody will  have  an  excellent  time,  Ihus 
showing  amateur  radio  al  lis  best. 


FEDERAL  REPUBLIC 

OF  GERMANY 

Hans  J.  Schatk  DJ8BT 
HammarsHioid-Hing  174 
D  6000  Frankfurt  SO 
Federal  Republic  of  Germany 

Up  to  now  the  facsimile  mode  In  the 
Amateur  Radio  Service  could  be  of  little 
use  This  Is  due  to  a  small  supply  of  those 
facsimile  (FAX)  machines  and  unreason- 
able prices  In  the  pasi  two  years,  how* 
ever,  amateurs  were  able  to  obtain  several 
surplus  Telecopy  machines.  This  situa- 
tion caused  an  increased  activity  on  all 
amateur  bands. 

Presently,  there  are  over  30  FAX  sta- 
tions from  eight  European  countries  (DL 
EA,  F,  a  HB,  LA,  LX<  and  0E>QRV  and  ac- 
tive on  the  shortwave  bands.  After  the 
weekly  FAX  Bulletins  or  on  the  activity 
day  (Wednesday  1600  to  2000  UTC),  the 
FAX  friends  meet  together  on  80  or  20 
meters.  The  FAX  Bulletin  schedules  are 
Saturday,  1600  UTC,  3600  kHz,  and  Sun- 
day, 0900  UTC,  14100  kHi  (beaming  USA)- 

Additionally,  the  FAX  Bulletin  Is  trans- 
mitted on  VHF  and  UHF  In  several  regions 
of  the  Federal  Republic  of  Germany.  Trans- 
missions contain  the  DL  broadcast  from 
DAfrC  (Deutscher  Amateur  Radio  Club) 
and  the  actual  weather  forecast  chart  (by 
OL5EJ)  M  weh  as  the  MX  8ur/erm  by 
0J88T.  The  FAX  Bulletin  is  published 
monthty   and   contains   news   from   the 
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HAM-DAY  '85 

March  24th! 
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Microlog  Corp.  has 
many  different  digital  com- 
mun  Ration  systems  for 
commercial,  maritime,  mil- 
itary  as   well   as   amateur 

radio  service.  We  were  the  first  to  advertise  an 
AMTOR  terminal  and  we  are  one  of  the  few  ham 
radio  manufacturers  to  supply  "SITOR"  equipment 
for  the  critical  Maritime  Telex  Svstem. 

In  testing  various  available  AMTOR  programs, 
we  have  found  in  some  of  them  a  verv  low  tolerance 
for  bit-rate  timing  error.  Some  programs  "bomb" 
on  as  little  as  2  parts  in  10000  (0.02%)  timing  dif- 
ference which  is  possible  with  computer  crystal 
variations,  This  indicates  an  inability  to  adequately 
perform  "bit  synchronization"4  in  their  decoding 
algorithms.  This  is  totally  apart  from  the  necessary 
master/slave  timing  lock  in  AMTOR  and  operates  to 
"fine  tune"  the  individual  10  millisecond  bit  timing. 
In  a  non-synchronous  code  such  as  Baudot  or 
ASCII,  this  bit  sync  occurs  naturally  with  each  stop 
bit.  But  with  the  synchronous  ARQ  code  as  used  in 
AMTOR.  which  has  no  start  /stop  bit,  a  very  sophis- 
ticated decoding  algorithm  is  required  so  that  minor 
timing  differences  between  two  terminals  can  be 
quickly  compensated  for.  Without  this  nchron- 
olls  code  operation  is  eventually  lost   as  the  two 


tHE* 


*A  digital  communications  techtitque  n\  timt  inn  ally  adjusting 
an  internal  cWk  to  match  the  received  signal's  hit  rate. 


clocks  "lose"  each  other. 
Our  new  high  sample  rate 
"bit  sync"  AMTOR  algo- 
rithm can  follow  timing 
errors  far  in  excess  of  ex- 
pected system  clock  variations.  Ii  is  of  course,  com- 
patible with  all  known  SITOH  AMTOR  protocols 
and  will  allow  operation  with  systems  previously  im- 
possible because  of  clock  deviations.  This  tracking  is 
fully  automatic  and  does  not  require  typing  control 
commands  to  manually  alter  system  timing  as 
required  in  some  programs. 

If  you  own  an  Air-]  with  AMTOR,  we  will  sup- 
ply you  with  an  updated  set  of  "high  rate  bit  sync 
AMTOR +  "  ROMS  plus  as  a  bonus,  a  disk  which 
contains  the  real-time  disk  communicator  and  ASCII 
Tokenizer  programs  for  sending  programs  over  tlir 
air*  Just  send  in  your  present  ROMS  (two2764\  with 
their  labels  intact)  and  $35.  We'll  rush  you  the  new 

ones. 

If  vou  have  an  Airdisk,  send  it  with  $10  for  the 
update.  Send  to  Microlog  Corporation*  1ST  13 
Mooney  Drive.  Gaithersburg,  MD  20879.  Tel:  301 
258-8400, 

MICROLOG 

INNOVATORS  IN  DIGITAL  COMMUNICATION 


X 
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The  RF  Wattmeter  Model  81 000- A  from  Coaxial  Dynamics,  Inc. 
does  more  than  provide  accurate  rf  measurements.  Testing  of 
transmission  lines,  antennas,  connectors,  fitters  and  related 
components  can  reveal  unknown  problems  and  assure 
optimum  equipment  performance. 

The  81000  AK  Wattkit  features  this  easy-to-read  RF 
Wattmeter  (pictured  here),  with  its  optional  carrying  case  and 

an  array  of  elements  and 

I     accessories,  Coaxial 
Dynamics  elements  can  he 
purchased  separately  for 
use  in  other  manufac- 
turers Wattmeters,  For 
I     more  information  on  the 
81 000- A  Wattmeter  or  any 
of  the  complete  line  of 
Coaxial  Dynamics  RF 
products  and  OEM  com* 
ponents  please  contact 
Coaxial  Dynamics,  Inc. 


Special  elements  available  for 

cellular  radio. 

Call  factory  for  name  of  your  Focal 

distributor. 


ft  *0  ' 


**n*'n» 


COAXIAL 
DYNAMICS,  INC. 

15210  Industrial  Partway,  Cleveland,  OH  44135  ■  {215}  267  2233 
Outside  Ohio.  WATS:  (800)  Coaxial.  Telex  980*630 


*~  See  List  of  Advertisers  on  page  80 
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scene  of  facsimile  as  it  is  used  by  radio 
amateurs 

Once  in  the  year,  on  the  third  weekend 
in  October,  an  international  FAX  contest 
takes  place.  One  purpose  ot  this  contest 
Is  the  testing  of  ones  own  station  and  op- 
erational abilities  under  difficult  condi- 
tions The  FAX  contest  is  sponsored  by  the 
OARC  and  was  a  great  success  last  year. 
The  D-F-D  award  (Deutsche*  FAX  Diptom), 
sponsored  by  the  GARTG  {German  Ama- 
teur Radio  Teleprinter  Group},  is  also  sup- 
porting  these  activities 

A  FAX  OBO  can  be  established  on  the 
shortwave  bands  as  an  Independent  mode 
of  operation.  For  arrangements  of  trans- 
missions, occasionally  the  SS6  mode  will 
be  used.  On  the  shortwave  bands,  FAX 
traffic  takes  place  on  3600  kHz,  7040  kHz. 
14100  kHz,  21150  kHz,  and  28200  kHz. 
plus/minus  5-kHz  variation, 

Transmissions  will  be  handled  in  F1CJ 
F3C  respective  J2CJJ3C  with  a  shit!  from 
400  Hi.  According  to  CCtTT  (Committee 
Consultative  International  Telegraphtque 
et  Telephonlque)  recommendation  T16, 
white  in  HF  position  should  be  the  higher 
frequency.  Depending  on  the  volume  of 
transmitted  messages  (Small  or  large  pix- 
els), (he  bandwidth  vanes  from  1500  up  to 
3000  Hz. 

The  Amateur  Radio  Service  uses,  as  do 
commercial  radio  services,  a  drum  speed 
Of  120  rpm,  corresponding  to  120  lines  per 
minute.  All  transmissions  will  be  operated 
with  an  IOC  (Index  of  Cooperation)  of  288 
and/or  264.  The  transmission  of  a  mes- 
sage upon  a  13"  standard  page  size  lakes 
almost  10  minutes. 

As  a  rule,  a  CO  call  will  be  helpful  prior 
tb  the  start  of  a  FAX  QSO  For  Ihis  pur- 
pose, each  FAX  station  has  created  his 
own  special  CQ  card.  This  card  contains 
the  request  for  a  QSO,  references  for  lin- 
earity and  aperture  distortion,  as  well  as 
ot  he*  information  concerning  the  trans- 
mating  station.  (An  ATV  test  chart  is  com- 
parable.) 

To  reduce  the  transmitting  time,  the  CO 
card  should  use  a  smaller  format  then  any 
standard  pages-  II  the  CO  call  is  success- 
ful, a  short  personal  introduction  will  be 
given.  For  this  purpose,  the  name  and  the 
OTH  are  already  prepared  on  a  chart, 
ready  tor  transmission.  On  ail  charts  the 
own  call  and  I  he  call  ot  the  QSO  partner 
are  reported.  Any  10  in  another  mode  is, 
according  to  DVO  (operation  directives  tor 
the  Amateur  Radio  Service  Laws  in  DLL 
not  necessary. 

However,  a  CW  ID  will  be  very  useful  to 
notify  other  hams  that  an  amateur-radio 
transmission  is  taking  place  Ail  other  ar- 
rangements regarding  the  transmission 
of  cards,  pictures,  schematics,  or  photos 


EUROPA  FAKS1MILE  DIPLOMA,  "EUFAX-D" 

The  Deutsche*  Amateur  Radio  Club  |DAftC)  issues  the  "Europa  Facsimile  Di- 
ploma (EU-FAX-DV  to  promote  amateur  FAX  activities.  The  award  is  available  to 
ml!  radio  amateurs,  dub  stations,  and  SWLs.  it  is  based  On  two-way  FAX  con- 
tacts with  different  European  countries  and  their  pref  ixe*. 

t.  The  EU-FAX-D  will  be  issued  in  3  classes:  EU-F  AX  D  3.  EUFAX-D  Z  and  EU 

FAXO  1. 

2.  EU-FAX-D  3:  Written  confirmations  (QSL  or  FAX  prints)  from  at  least  S  dif 

ferent  countries  { regardless  of  the  band  used)  and  a  minimum  of  10  prefix  points 
are  required,  (a)  The  European  countries  are  determined  by  the  European  coun- 
tries Hat  (WAE  list),  see  below  \.u)  Each  official  European  prefix  counts  for  one 
prefix  pglnt  per  each  band 

EU-FAX-D  2:  20  prefix  points  in  10  countries. 

EU  FAX  D  t:  40  prefix  points  In  20  countries, 

3.  All  amateur  bands  where  FAX  as  a  mode  of  communication  is  permitted 
(including  VHF)  may  be  used.  Only  two-way  FAX  contacts  are  valid. 

4.  All  QSLs  must  confirm  two-way  FAX"  (Fa  k  si  mile)  QSLs  shall  be  dated  on 
or  after  January,  i960.  Any  altered  or  forged  confirmation  will  result  in  disqualifi- 
cation of  the  applicant. 

5.  FAX  contacts  during  the  "DARC-FAX  Contesi"  can  be  used  for  EU-FAX-D 
endorsements,  provided  the  log  of  the  requested  station  has  also  been  received. 
The  re  tore,  claims  should  not  be  made  before  the  publication  of  the  annual  con- 
test results.  Requests  must  be  stated  within  two  years  after  the  respective  con- 
test 

6.  The  fees  for  each  certificate  are  DM  10  OM5  iRCs 

7  Send  both  a  list  confirmed  by  your  official  radio  club  and  the  fees  to:  DARC 
FAX  Manager,  Hans-Juergen  Schalk  DJ8&T.  Hammarskjoeld^Ring  174,  D  6000 
Frankfurt  50.  Federal  Republic  of  Germany. 

WAE  Countries  List 
C31.  CT1,  CT2,  DU  EA,  EA6,  El,  F,  FC,  G.  GDr  G4,  GJ,  GM,  GM  Shetland.  GU,  GW. 
HA,  HB<  HB»f  HV,  I,  IS,  IT,  J W  9ear.  JW  Spitsbergen,  JX,  LA.  LX  LZ,  OE  OH,  OHO. 
OJ».  OK,  OK  OY,  02,  PA,  SM,  SP,  SV,  SV5  Rhodes,  SV9  Crete.  SV  Athos,  T77^M1, 
TA  European  part,  TF,  UA1346,  UAZ,  UA  Franz  Josefs  Land,  UB,  UCS  UNfUKlN. 
UO,  UP,  UQ.  UR,  Y22-99/DM,  YD,  YU.  2A,  2B2,  tAfl,  3A,  4U1  Geneva,  4U1  Vienna, 
9H1. 


will  be  in  FAX  mode,  using  only  a  marker 
pencil  and  a  piece  of  paper  For  "QSL  di- 
rect" this  is  the  ultimate  mode! 

Depending  on  its  bandwidth,  facsimile 
is  an  operating  mode  which  is  relatively 
susceptible  to  disturbances.  This  means 
documents  with  a  high  resolution  (small 
$tze  pixels}  require  a  channel  free  of  dis- 
turbance for  a  fault-free  transmission 
Since  at  the  start  of  a  FAX  transmission  a 
synchronization  (phasing  in)  between  the 
machines  Is  being  established,  short  dis- 
turbances don't  influence  the  contents  of 
the  whole  transmission  too  much.  With 
QflM<  however,  the  transmission  of  high- 
resolution  documents  must  be  dropped. 

Each  FAXer  holds  an  assortment  of 
marker  pencils  with  various  line  thick- 
nesses to  adjust  the  transmission  condi- 
tions. For  example,  a  callsign  which  is 
written  with  a  line  thickness  Of  5  mm  or 
more  comes  through  the  highest  QRM 
with  proper  reading.  With  selection  of  a 
slower  drum  speed  than  120  rpm  and  an 


IOC  of  576.  disturbances  also  can  be  by- 
passed. 

A  FAX  050  is  a  very  attractive  matter,  A 
communication  frequently  takes  longer 
than  an  hour.  White  waiting  patiently  lor 
the  neat  picture,  there  is  also  time  for  mi- 
nor repairs  or  any  improvements  to  Ihe 
station 
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GREECE 

Manos  Darkatf&hts  SVHW 
Box  23051 
Athens  t121Q 
Greece 

As  you  probably  don't  know  {but  you 
can  take  my  word  for  Wfc  Greece  has  a  tra- 


dition with  respect  to  VHF  and  UHF  activi- 
ties taking  place  in  this  part  of  Europe.  For 
some  years  now,  quite  a  few  SV  amateurs 
have  supported  the  European  VHF  Don- 
test  during  the  first  weekend  of  Septem- 
ber This  contest  is  organized  by  DARC 
and  offers  an  excellent  opportunity  to  ail 
VHF  enthusiasts  to  meet  again  with  the 
challenge  of  long-distance  communica- 
tions on  the  high  frequencies.  The  only 
problem  with  this  kind  of  contest  is  that 
the  normal  QTH  isn't  any  good;  you  have 
to  choose  another  one! 

With  that  in  mind,  five  SV  amateurs  de- 
cided to  participate  In  this  year's  contest 
and  they  chose  a  location  promising  good 
traffic,  a  spot  on  a  mountain  In  the  north- 
east part  of  Peloponnese,  1700  meters 
above  sea  level,  some  200  km  west  of 
Athens  (European  QTH -locator  LY  15  B), 
So,  on  the  afternoon  of  August  81,  SV1DC, 
SVUG.  5V1PL.  SV1RG,  and  SV1RL  headed 
up  to  the  new  QTH 

Now,  since  this  is  not  a  detailed  de- 
scription of  (heir  trip  and  stay  there,  I'm 
going  to  point  out  only  a  few  interesting 
things  about  this  mtn^OXpedrlion.  The 
equipment  they  carried  was  an  ICQM 
IC-271.  a  Yaesu  FT-480R  and  a  Mirage 
B-1016  P-A  There  was  also  a  generator  to 
power  up  the  radios  through  Yaesu's 
FP-107  power  supply.  Antennas  were  a  19 
el  and  a  9  ef  made  by  F9FT.  The  propaga- 
tion was  not  at  its  best,  but  within  the 
24-hour  period  of  the  contest  I  hey  man 
aged  to  work  quite  a  few  stations  in  every 
part  of  Greece  and  in  Bulgaria^  Yugosla- 
via, and  Italy. 

Some  interesting  experiments  also 
were  carried  out  on  UHF,  where  contact 
with  Athens  was  possible  even  with  100 
milliwatts  and  a  rubber  ducky  from  their 
side.  I  also  would  like  to  mention  a  test  be- 
tween the  preamplifier  fitted  into  the 
10271  and  the  one  ms»de  the  B-1016. 
Though  ICQM  'a  preamplifier  utilizes  a 
GaAsFET  transistor  and  Mirage  s  a  JFET 
type,  the  difference  between  the  two  is 
surprisingly  big.  The  signalto-ncise  ratio 
in  weak-signal  reception  was  rather  an- 
noying when  iCQMs  preamp  was  switched 
on.  and  it  did  not  help  at  all.  On  the  con- 
trary, when  the  Mirage  preamp  was 
switched  on,  a  great  Improvement  In  sig- 
nal -to-noise  ratio  was  obvious,  which  In 
effect  pulled  the  weak  ones  out  of  the 
noise.  So,  hats  off  to  Mirage. . . 

Finally,  the  learn  would  like  to  pay  a 
Tribute  to  SV1 RC,  who  was  responsible  for 
the  food  supplies.  Spyros  at  his  best  load 
ed  his  car  with  45  steaks  and  72  ttn$  of 
beer.  He  was  responsible  for  cooking, 
serving,  etc.,  and  be  also  made  sure  that 
the  team  consumed  everything.  After  the 
DXpedition  was  over,  the  team  elected 


Left  to  rigttr:  SV1RL,  $V1DC<  SV1PL,  and  SVWC 
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The  QTH  in  "Steaklandr 


CALLBOOKS 


Special  North 
American  Edition 

As  an  added  bonus,  trie  1985  U.S.  Callbook 
also  lists  the  amateurs  In  Canada  and  Mexico! 
you  get  the  complete  and  accurate  U.S. 
listings  (prepared  by  our  own  editorial  staff  h 
all  trie  usual  up-to-date  Callbook  charts  and 
tables,  PLUS  Canada  and  Mexico.  Now  tnat*s 
real  value! 

The  best  just  got  better! 

Of  course,  Canadian  and  Mexican  amateurs 
are  also  listed  En  the  1985  Foreign  Callbook, 
Oon*t  delay!  The  great  new  1985  CalJbooks 
were  published  December  1T  1984. 

your  copies  now! 

£«tft      Stopping      Total 


DU.S>  Callbook  $21.95    $3.05    $25,00 

a  Foreign  Callbook      20.95      3.05     24.00 

Order    both    books   at    the   same    lime    for 
$45.00  including  shipping  within  the  USA. 


Order  from  your  dealer  or  directly  from  the 
publisher.  Foreign  residents  add  $4.55  for 
shipping.  Illinois  residents  add  6%  sales  tax. 

Keep  your  1985  Callbooks  up  to  date. 

The  U,S,  and  Foreign  supplements  contain 
alt  activity  for  the  previous  three  months 
Including  new  licenses.  Available  from  the 
publisher  In  sets  of  three  (March  1,  June  I, 
and  September  I)  for  only  $15.00  per  set 
including  shipping.  Specify  U.S.  or  Foreign 
Supplements  when  ordering.  Illinois  res- 
idents add  6%  sales  tax.  Offer  void  after 
November  I,  1985. 

RADIO  AMATEUR 

INC. 
Dept.     B 

925  Sherwood  Dr.,  Box  24  7 
Like  Bluff,  IL  60044,  USA 
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Teh  (312)  234-6600 


PACKET  RADIO 


-USA/AX.25 
HDLC  CONVERTER 

USAyAX.25  is  the  AM  RAD  approved  digital 
format  STANDARD  used  on  amateur  pack* 
et  radio  networks. 


PAC/NET  board  only  $60.00 

Assembled/Tested.  No  ICs,90day  warranty 


Package  or  all  ICs  except  2-2716 
EPROMs 


TTTil 


PAC/NET  SYSTEM 


PAC/NET  SYSTEM  $240.00 

System  Tested  4.5  x  6"  board  complete 
with  all  ICs  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires only  single  6-t0  volt  V*  amp  power. 
1  year  guarantee  of  hardware/soft- 
ware/AX.25  standard  RS232  serial  ASCII 
at  any  user  baud  rate.RS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK. 


Custom  Systems     Custom  Programming 

Bill  Ashby 

^m  AND  SON  ^J 
K2TKN— KA20EG  201-658-3087 

BOX  332  PLUCKEMIN  N.J.  07978 


HAVE  RTTY—WILL  TRAVEL 


tft  n 


i^um,^. 


ZM 


#    # 


Yes,  now  you  can  take  it  with  you!  The  new  HAL 
CWR-6850  Telereader  is  the  smallest  RTTY  and  CW 
terminal  available,  conmlete^ijii«RT  display  screen. 
Stay  active  wi^a  •»#  FIT  ln%CW  friends  even 
while  traveling!  Rone  of  he  orltstandinifcieaAres  of 
the  CWR-6850  SeT  ^^ 

•  Send  and  rafgtf&SCII ,  Baudot,  aft  MTJrse  codi 
RMYfend  MoA  demodulators  are 

eedfe  or  4 
"or  Lows' 
Send  and  receive  (_' W  at  SMTwdiii 

9  Foliage  video  eween^Bpi; 

•  Six  programmable  H  KR^S  Wessages 

•  Pretype  up  t) 

•  External  keyboard 

•  Runs  on  + 12  VDC 

•  Small  size  (12.75" 

Write  or  call  for  more  details.  See  the  CWR-6850  at 
your  favorite  HAL  dealer. 

HAL  COMMUNICATIONS  CORP. 


BOX  365 

URBANA,  ILLINOIS  61801 


217-367-7373 


See  List  of  Advertisers  on  page  30 
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Spyros  as  the  king  of  the  new  country— 
named  "Steak land."  They  even  Intended 
to  send  paperwork  lo  ARRL  fot  approval  of 
Steakland  as  a  new  DXCC  country,  What 
do  you  think  of  that? 


^Jt£ 


GREAT  BRITAIN 

Jeff  Maynard  Q4EJA 
W  Churchf folds 
Wldnes  WA8  9RP 
Cheshire 
England 

THE  UK  SCENE 

For  some  time  now,  European  VHF  en- 
thusiasts have  used  a  OTH  locator  system 
called  QflA  as  a  ready  means  of  identify- 
ing their  station  position.  It  is  based  on  a 
grid  system  that  arbitrarily  divides  Europe 
Into  a  series  of  major  squares. 

Each  major  square  is  identified  by  a 
pair  of  letters  from  the  horizontal  and  ver- 
tical axis,  Each  major  square  is  subdivid- 
ed into  one  hundred  minor  squares.  Each 
minor  square  is  furl  her  subdivided  into  9 
final  squares,  A  particular  QTH  Is  identi- 
fied by  reference  to  the  final  square  in 
which  It  resides. 

My  own  QTH  in  Wldnes  can  be  Identi- 
fied as  ORA  YN  47b  which  locales  It  to 
within  a  few  hundred  meters.  The  ORA 
system  has  become  very  popular  for  two 
reasons, 

First,  it  enables  a  ready  computation  of 
the  distance  between  any  two  given  sta* 
lions.  Given  a  ORA  locator  during  a  GSO, 
and  knowing  your  own  ORA,  it  is  easy  to 
calculate  the  direct  distance  between  the 
stailons  using  a  home  computer  or  calcu- 
lator. Since  most  VHRUHF  contests 
award  points  based  on  distance  worked, 
this  la  clearly  most  useful 

Second,  a  number  of  awards  are  based 
on  "squares  worked."  tn  all  cases  these 
refer  to  the  major  squares,  Since  some  of 
these  contain  large  areas  of  sea  or  little 
population,  it  Is  not  easy  to  collect  the 
quantity  required,  DXpedHlons  regularly 
advertise  their  Impending  activation  of 
particularly  rare  or  desirable  squares. 

The  system  has  worked  well  for  many 
years.  Unfortunately,  It  suffers  from  a  par- 
ticular disadvantage.  This  Is  that  II  cannot 
be  extended  on  a  worldwide  basis,  in 
deed,  it  has  proved  difficult  to  extend  the 
system  into  East  Europe  as  VHF  dis- 
tances worked  have  increased. 

A  new  system  is  to  be  used  with  effect 
from  1st  January  1965  This  is  applicable 
worldwide  and,  therefore,  overcomes  the 
major  limitation  of  the  original  ORA  sys 
tern.  The  new  locator  has  a  degree  of  com- 
patibility with  ORA  from  which  existing 
references  can  be  translated.  Of  particu- 
lar Importance  to  award  hunters  is  the 
ready  transcription  of  major1  squares  from 
one  system  to  the  other.  The  hunter  with 
only  one  square  to  collect  for  a  particular 
wali  decoration  will  not  have  to  start  again 
(much  To  his  relief,  l  guess), 

The  new  system  is  based  on  the  divi- 
sion of  the  world  Into  fields.  Each  field 
covers  20°  of  longitude  and  100°  of  lath 
tude.  This  gives  a  total  of  324  fields, 
labeled  AA  through  RR. 

Each  field  la  subdivided  Into  100 
squares,  1  °  In  latitude  and  2°  in  longitude, 
and  numbered  00  through  99.  inci  dentally, 
each  of  these  squares  coincides  with  a 
major  square  of  the  old  QRA  system. 
Hence  the  basic  compatibility  (although 
the  nomenclature  Is  quite  different— my 
own  YN  square  is  now  known  as  I083}> 

The  squares  are  finally  subdivided  Into 
a  24  x  24  grid  of  suosquares,  each  of  5' 


King  Hussein  JY1  and  Rune  SM9CQP 


longitude  by  2.5'  of  latitude.  The  sub- 
squares  are  labeled  AA  through  XX.  A  full 
locator  is  therefore  of  the  form  IN 79 DC. 

To  enable  individuals  lo  calculate  their 
new  locator  readily,  the  RSG8  has  pro- 
duced a  locator  map  for  S2.00,  This  covers 
only  Western  Europe,  but  the  Instructions 
for  determining  a  locator  reference  are 
given  in  no  fewer  than  17  languages. 
Clearly,  somebody  thinks  the  system  will 
find  wide  acceptance! 

A  recent  sign  of  the  times  Is  the  Intro- 
duction In  the  Radio  Society  of  Great  Brit- 
ain's magazine.  Radio  Communication*  of 
a  computing  column.  I  think  this  is  has 
caily  a  good  Idea.  J  am  very  much  in  favor 
of  expanding  general  awareness  and 
knowledge  of  computing  (which  is  my 
Own  professional  discipline). 

However,  t  do  find  that  some  of  Ihe  pro- 
gramming examples  are  so  simple  as  to 
be  tedious,  if  s  like  a  construct ionaf  arti- 
cle Including  comments  that  components 
be  soldered  by  Introducing  a  hoi  Iron  and 
solder  at  the  wire/board  junction.  I  worry 
that  too  much  space  will  be  taken  up  with 
coding  printouts,  when  all  that  should  be 
necessary  Is  a  note  of  the  principle  or 
basic  algorithm. 


LIBERIA 

Brofner  Oonard  Steffes.  C  SC 
€L2ALW88HFY 

Brothers  of  the  Holy  Cross 
Sf.  Patrick  High  School 
PO  Bo*  1005 
Monrovia 
Republic  of  Liberia 

AMATEUR  RADIO  IN  LIBERIA 

The  Liberia  Radio  Amateur  Association 
may  locate  Its  headquarters  in  one  of  the 
Liberia  Telecommunications  buildings. 
Thai  would  be  somewhat  like  an  American 
a  ma  I  eur  -radio  dub  setting  up  In  an  FCC 
building.  In  the  States,  such  a  move  might 
develop  severe  complications  because  of 
the  multitude  of  amateur  dubs.  Hare  In  Li- 
beria, we  have  only  one 

Hall  a  dozen  years  ago,  our  amateur  as 
sociation  was  well  situated  In  the  Justice 
Building,  at  a  very  convenient  location 
near  the  center  of  the  city.  I  was  not  in  Li- 
beria at  that  time,  but  I  am  told  that  they 
had  a  sizeable  room  with  adequate  furni- 
ture and  an  operational  amateur  station 


with  Its  TA-33  on  the  root.  The  transceiver 
was  an  HW-iOT 

With  the  change  in  government,  the  am- 
ateurs lost  access  to  those  facilities  and 
to  date  have  not  been  relocated  The  new 
government  did  tolerate  amateur  activi- 
ties and  to  my  knowledge  there  was  no 
time  when  those  privileges  were  denied. 
For  a  period  of  about  a  year,  however,  no 
new  calls  were  issued  and  no  one  was 
quite  sure  of  the  future.  Over  the  years  the 
amateurs  of  Liberia  have  behaved  them- 
selves and  t\A\v^  observed  the  law,  and  I 
think  that  it  was  in  view  of  this  tact  that 
the  new  government  saw  fit  to  allow  con- 
tinued amateuM-adio  operation. 

In  any  case,  life  has  gone  on,  and  since 
the  association  has  not  been  able  to  find  a 
place  to  reestablish  its  headquarters,  it 
has  had  to  hold  lis  meetings  wherever 
space  and  facilities  coutd  be  found.  Many 
of  the  meetings  were  held  in  one  of  the 
recreation  rooms  at  the  Firestone  Rubber 
Plantation,  forty  miles  out  of  town.  Some 
meetings  were  held  In  private  homes,  and 
at  least  one  was  held  at  the  social  center 
of  the  American  Embassy.  The  Liberia 
Radio  Amateur  Association  was  loMunale 
to  be  In  the  hands  ol  strong  and  capable 
leadership  during  those  difficult  times, 
and  It  has  not  only  held  its  own  but  has 
gained  strength.  Right  now  we  have  sev- 
enty^ ive  amateurs  In  Liberia  (plus  or 
minus  a  few).  In  Tappita  City,  we  have  six 
students  who  are  ready  for  their  tests  in 
Morse  code  and  radio  theory,  and  in  Bu- 
chanan we  have  a  class  of  31  In  progress 
All  this  time  we  have  been  without  a  cen- 
tral location  from  which  to  operate,  hut 
now  it  Is  possible  (hat  within  a  year  we  will 
be  given  the  use  of  a  room  in  one  of  the 
telecom  buildings. 

The  Telecommunications  people  main- 
tain classroom  facilities  In  order  to  pre- 
pare candidates  to  work  for  them.  At  the 
present  lime,  they  are  in  the  process  of  re- 
locating their  classrooms  and  the  rooms 
presently  in  use  will  be  vacated.  The  build- 
ing in  which  these  classrooms  are  located 
is  an  ideal  site  for  an  amateur  radio 
headquarters.  As  one  might  expect,  the 
space  that  is  becoming  available  is  in 
great  demand,  but  there  is  a  good  chance 
that  the  amateurs  will  get  the  use  of  one 
of  the  rooms. 

During  this  period  ol  time,  the  associa- 
tion has  retained  its  call  letters,  EL2RL 
The  HW-tOl  and  the  TA-33  are  still  func- 
tional Both  have  been  farmed  out  (or  use 
until  such  time  as  we  find  a  new  place  for 
them, 

An  added  note  of  interest:  The  rainy 
season   wound   down   to   an   end    Octo- 


ber 'November,  having  washed  our  anten- 
nas with  1965  Inches  of  rain.  These 
gleaming  antennas  had  not  served  us  well 
for  three  months  Communication  was 
very  poor,  probably  the  fault  of  the 
ionosphere.  Then  signal  strength  im- 
proved. As  the  dry  season  came  In 
(with  no  rain  at  alt},  the  harmatan 
would  blow  in,  coat  the  antennas  with 
dust  and,  for  those  of  us  along  the  ocean, 
also  a  little  salt.  This  kind  of  conditioning 
does  not  contribute  to  well-functioning 
antennas! 


SWEDEN 

Rune  Wande  SM9CQP 
Fnf/avagen  T0 
S-TS0  22  Ah/*  varn 
oweoerr 

JYt  VISITS  SWEDEN 

His  Maiesty,  King  Hussein  of  Jordan, 
holder  of  the  well-known  amateur-radio 
call  J Yi.  visited  Sweden,  together  with  his 
family,  during  three  days  in  October,  it 
was  a  private  visit  on  invitation  by 
Swedish  King  Carl  XI  Gustaf  and  Quean 
Silvia.  King  Hussein  also  met  with  repre- 
sentatives lor  the  Swedish  government, 
visited  Saab-Scan  la  in  Lin  Roping,  manu- 
facturer of  automobiles  and  aircraft,  and 
did  some  sightseeing  in  Stockholm, 

Knowing  thai  King  Hussein  Is  genuine- 
ly interested  in  ham  radio,  Ulf  SM&B8C 
and  I  fried  to  reach  him  in  the  Royal 
Palace  In  Stockholm  in  order  lo  ar- 
range for  a  greeting  from  the  Swedish 
hams.  Ulf  had  previously  been  in  contact 
with  JY2RZ,  Prince  Raad.  who  together 
with  his  Swedish  wife  also  was  on  this 
trip,  On  Friday  night,  the  day  before  the 
Royal  Family  returned  to  Amman,  we  were 
invited  to  see  them  in  the  Royal  Palace  for 
what  turned  out  to  be  a  very  pleasant  and 
Informal  meeting  among  hams.  During  the 
hour  and  a  half  Ulf,  Stlg  SM0CWC,  Afce 
SM4EAC,  and  1  met  with  King  Hussein. 
Prince  Raad,  and  Ali  JY3AK.  We  found 
that  our  experiences  from  the  DX  bands 
were  very  much  the  same.  On  the  question 
why  JY  was  so  rare  now  compared  to  a 
few  years  ago,  the  King  Jokingly  told 
Prince  Raad  to  close  down  the  Amman 
2 -meter  FM  repealer  for  some  time  when 
they  returned  home, 

The  King  had  a  OSO  with  Erik  SM«AG0 
on  one  of  the  local  Stockholm  repeaters 
using  Ulf  s  call  as  "second  operator"  JY1/ 
SM5BBC 

Before  we  left,  the  charming  Queen 
Noor  JYtNH  relumed  from  her  shopping 
tour  and  joined  us.  She  confirmed  that  al- 
though the  King  has  much  too  little  time 
for  ham  radio,  he  really  tries  to  get  on  the 
air  as  often  as  he  has  the  chance  to. 

WARC  BANDS  NOW  OPENED 

Sweden,  together  with  neighboring  Fin- 
land and  the  USSR,  has  been  among  Ihe 
very  few  countries  that  have  not  autho- 
rized the  WARC  bands  for  amateur  use. 
Early  1364  we  got  the  word  from  the  Na- 
tional Swedish  Telecommunication  Ad- 
ministration that  during  the  CEPT  confer 
ence  in  Madrid.  Spain,  in  April,  they  were 
going  to  ask  participating  nations  about 
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their  experience  on  the  new  MARC  bands. 
In  October,  1d84  we  finally  got  the  long- 
desired  Information  that  as  of  December 
1,  1984,  the  10-,  18-,  and  24-MHz  ama- 
teur bands  would  open  for  Swedish  radio 
amateurs  {see  Fig- 1), 

In  accordance  with  the  restrictions  put 
on  the  Swedish  hams  on  the  160m  band, 
also  on  these  new  bands,  the  following 
have  to  be  complied  with: 

•  amateur  traffic  Is  permitted  on  a  sec- 
ondary non-interfering  basis 

•  amateurs  are  required  to  listen  on  the 
frequency  before  and  during  transmis- 
sions Fn  order  not  to  Interfere  with  priority 
traffic 


•  participation  in  contests  on  the  WARC 
bands  is  not  permitted 

•  permission  to  use  the  WARC  bands 
can  be  withdrawn  with  Immediate  effect  If 
objections  are  filed 

We  are  extremely  happy  being  allowed 
to  join  the  many  amateurs  already  on 
these  new  bands.  Although  the  tough  win- 
ter  weather  was  upon  us,  I  am  sure  that 
very  many  Swedish  hams  planned  to  be 
out  there  working  on  WARC  band  antenna 
projects.  By  the  time  you  read  this,  you 
certainly  have  worked  many  SM  stations 
on  these  Interesting  bands,  and  I  hope  to 
meet  you  there  too. 


AM  HELP 


I  need  a  diagram  for  a  Sansui  model  400 
AM/FM  stereo.  Can  anyone  help? 

M.  McDanlel  W6FGE 

940  Temple  St. 

5»n  Diego  CA  92106 

Would  someone  please  help  me  find  a 
manual  for  a  Hammarlurvd  HQ-170  receiv- 
er? I  wilt  gladly  pay  any  costs  incurred. 

Fred  Wood  WB3JKC 

1020  West  Lanvale  St. 

Baltimore  MD  21217 

Can  anyone  provide  assistance  or  Infor- 
mation In  converting  the  HyGaln  3750  to 
using  the  6146  tube? 

Also,  I  desperately  need  a  19-kHz  crys- 
tal for  the  RCA  stereo  FM  signal  simulator 


model  WR-52A,  I  will  pay  any  reasonable 
prFce  for  the  information. 

Connie  Mercer  NG4C 

403  Pershing  Drive 

WSMR  NM  8B002 


I  am  looking  for  technical  data,  espe- 
cially the  schematic,  covering  a  Weditron 
model  302  electromyograph,  manufac- 
tured by  Meditron,  a  division  of  Crescent 
Engineering  and  Research  Co.,  El  Monte 
CA,  which  Is  apparently  out  of  business.  I 
will  gladly  pay  for  copying  expense  and 
postage.  Any  MDs  out  there  that  can 
help? 

Doug  Lyon 

11905  Cress  on 

Norwalk  CA  90650 


4S0TR0N  ANTENNAS 


(V4*«Met#r.lv1nrlfli 


A  STEP  FORWARD 

INHF 
COMMUNICATIONS 

NO  TUNERS! 

NO  RADIALS  f 

NO  COMPROMISE! 

Models  From 
160-10  Meters 


*  "Comparing  antennas,  Frank  mentioned  to  me  that 
the  Isotron  was  59  +  10  dB,  whereas  the  outside 
antenna  was  only  S9+  5  dB!  Here,  the  Isotron  actually 
put  out  a  better  signal  than  the  regular  antenna! 
Probably  skip  angle,  ect.,  but  who  cares?  The 
performance  of  the  Isotron  40  is  just  plain  phenomen- 
al." See  review  in  October  73,  1984. 

Finally,  a  fufl  size  Antenna  in  a  3-dimensional 
package.  Perfect  for  limited  space,  RV's,  Marine  and 
more 

The  Isotrons  offer  you  excellent  transmitting  per- 
formance along  with  low  noise  reception  and  a  sensitive 
receiving  quality. 

30-METER  •  163,95  plus  S4.75  Shipping 
*  40  -METER  -  S5295  plus  S3. 75  Shippini 
80-40  Combination  -  Si  TO ,00  plus  ft  SO  Shipping 
ASK  FOR  PRICES  ON  OTHER  MODELS 


^298 


BILAL  COMPANY 

S.R.2,  Box  62,  Dept.  91 

Eucha,  Ok.  74342   PH;  918-253-4094 


'Moi'P'CaM; 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Masterrwi  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channei  receiver  voting  *  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Create  messages  j  List  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


MICRO  CONTROL  SPECIALTIES    ^ 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834    (617)  372-3442 


v  See  List  of  Advertisers  on  page  80 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


JUST  LOOK  AT  THESE  PRICES! 


Band 


Kit 


10M.6M,2M,220 
440 


$680 
$780 


Wired /Tested 

$880 
$980 


Both  kit  and  wired  units  am  compfate  with  aft  parts,  modules,  hardware,  and  crystals. 

CALL  OR  WRITE  FOR  COMPLETE  DETAILS. 

Atsa  available  tor  remote  site  Unking,  crossband,  and  remote  base 


FEATURES: 

•  SENSITIVITY  SECOND  TO  NONE;  TYPICALLY 
0.15uVONVHF,0.3  UVON  UHF. 

•  SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH 

S  POLE  CRYSTAL  FILTER  &  CERAMIC  FILTER  FOR 
GREATER  THAN  100  dB  AT  ±  12KHZ.  HELICAL 
RESONATOR  FRONT  ENDS,  SEE  R144,  R220, 
AND  R451  SPECS  IN  RECEIVER  AD  BELOW, 

•  OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER- 
PROOF  SQUELCH,  AFC  TO  COMPENSATE  FOR 
OFF-FREO  TRANSMITTERS,  SEPARATE  LOCAL 
SPEAKER  AMPLIFIER  &  CONTROL 

•  CLEAN,  EASY  TUNE  TRANSMITTER;  UP  TO  20  WATTS  OUT 
(UP  TO  SOW  WITH  OPTIONAL  PA)* 


HIGH  QUALITY  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC. 


HIGH-PERFORMANCE 
RECEIVER  MODULES 


TRANSMITTERS 


R144  Shown 


i 


R1 44/R220  FM  RCVRS  for2M  pr220  MHz. 
0.1 5uV  sens.;  8  pole  xtai  filter  &  ceramic  fitter 
in  H  helical  resonator  front  end  for  exceptional 
selectivity,  more  than  —100  dB  at  ±12  kHz, 
best  available  today.  Flutter-proof  squelch. 
AFC  tracks  drifting  xmtrs.  Xtat  oven  avail. 
Kit  only  SI 38, 

R451  FM  RCVR  Same  but  tor  uhf.  Tuned  line 
front  end.  0,3  uV  sens.  Kit  only  $138. 

R76  FM  RCVR  for  10M,  6M,  2Mt  220,  or 
commercial  bands.  As  above,  but  w/oAFCor 
hel  res.  Kits  only  $118. 
Also  avail  w/4  pole  filter,  only  $98/kit. 

R1 1 0  VHF  AM  RECEIVERS  for  VHF  aircraft 
band  or  ham  bands.  Only  $98. 

R1 10-259  SPACE  SHUTTLE  RECEIVER, 

kit  only  $98, 


T51  VHF  FM  EXCITER  for  10M,  6Mf  2M, 
2  20  MHz  or  adjacent  bands.  2  Watts  contin- 
uous, up  to  2V*  W  intermittent  $68/kiL 


ronics 


M 


T451  UHF  FM  EXCITER  2  to  3  Watts  on  450 
ham  band  or  adjacent  freq.  Kit  only  $78, 

VHF&  UHF  LINEAR  AMPLIFIERS.  Use  on 
either  FM  or  SSS.  Power  levels  from  1 0  to  45 
Watts  to  90  with  exciters  &  xmtg  converters, 
Several  models.  Kits  from  $79. 


A16RFTIGHTBOX  Deep  drawn  alum,  case 
with  foghi  cover  and  no  seama  7  x8  x  2  inches. 
Designed  especially  for  repeaters.  $20. 


ACCESSORIES 


U       <&       & 


I 


•  HELICAL  RESONATOR  FILTERS  available 
separately  on  pcb  w/connectors, 

HRF-144  for  143*160  MHz  $38 
HRF-220  for  21 3*233  MHz  $38 
HRF-432  for  420-450  MHz     $48 

•  COR  -2  KIT  With  audio  mixer,  local  speaker 
amplifier,  tail  &  time- out  timers.  Only  $38. 

•  COR* 3  KIT  as  above,  but  with  "courtesy 
beep**.  Only  $56 

•  CWIO  KITS  158  bits,  field  programmable, 
clean  audio,  rugged  TTL  logic  Kit  only  $68. 

•  DTMF  DECODER/CONTROLLER  KITS. 
Control  2  separate  on/off  functions  with 
touch  tones',  e.g.,  repealer  and  autopatch. 
Use  with  main  or  aux.  receiver  or  with  Auto- 
patch.  Only  $90 

•  AUTOPATCH  KITS.  Provide  repeater  auto- 
patch,  reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control  via 
repeater  receiver.  Many  other  features. 
Only  $90,  Requires  DTMF  Module, 


NEW  -  SIMPLEX  AUTOPATCH 

Use  with  any  transceiver.  System  includes 
DTMF  &  Autopatch  modules  above  and  new 
Timing  module  to  provide  simplex  autopaich 
and  reverse  autopatch.  Complete  patch 
system  only  $2 00/ kit  Call  or  write  for  details. 
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NEW  LOW-NOISE  PREAMPS     RECEIVING  CONVERTERS   TRANSMIT  CONVERTERS 


I     f?|      Hamtronics  Breaks 

the  Price  Barrier! 


t 


* 


No  Need  to  Pay  $80  to  SI  25 
for  a  GaAs  FET  Preamp. 

FEATURES: 

•Very  Low  Noise:  0,7  dS  VHF.  0.8  dB  UHF 

•  H igh  Gain:  1 8  to  28  dB>  Depending  on  Freq* 
•Wide  Dynamic  Range  for  Overload  Resistance 

•  Latest  Duahgate  GaAs  FET,  Stable  Over  Wide 
Range  of  Conditions 

•  Rugged,  Diode-protected  Transistors 

•  Easy  to  Tune 

•  Operates  on  Standard  1 2  to  1 4  Vdc  Supply 
■  Can  be  Tower  Mounted 


MODEL 

LWG-28 

LNG-50 

LNG-t44 

LNG-220 

LNG-432 

LNG-40 

LNG-160 


TUNES  RANGE  PRICE 

26*30    MHz  $49 

46-56    MHz  $49 

137-150  MHz  $49 

210-230  MHz  $49 

400-470  MHz  $49 

30-46     MHz  S64 

150-172  MHz  $64 


ECONOMY  PREAMPS 


Our  traditional  prearnpsr  proven  in  years  of 
service.  Over  20,000  in  use  throughout  the 
wortd.  Tuneable  over  narrow  range.  Specify 
exact  freq.  band  needed.  Gain  1 6-20  dB.  NF  == 
2  dBor  less,  VHF  units  available  27  to  300  MHz. 
UHF  units  available  300  to  650  MHz. 


P30K,  VHF  Kit  less  case 
P30W.  VHF  Wired/Tested 
P432K,  UHF  Kit  less  case 
P432W,  UHF  Wired/Tested 


$16 
$33 

$21 
$36 


HELICAL  RESONATOR 
PREAMPS 


Our  lab  has  developed  a  new  line  of  low-noise 
receiver  pre  amps  with  helical  resonator  filters 
built  in.  The  combination  of  a  low  noise  amplifier 
and  the  sharp  selectivity  of  a  3  or  4  section 
helical  resonator  provides  increased  sensitivity 
while  reducing  intermod  and  cross-band  inter- 
ference in  critical  applications.  See  selectivity 
curves  af  right  Gain  =  approx.i2  dB, 


Model 

HRA-144 
HRA-220 
HRA-432 
HRA-(  } 
HRA-(  ) 


Tuning  Range 

143-150  MHz 
21 3-233  MHz 
420-450  MHz 
150-1 74  MHz 
450-470  MHz 


Price 

$49 
$49 
$59 
$69 
$79 


Models  to  cover  every  practical  rf  &  if  range  to 
listen  to  SSB,  FM,  ATV,  etc-  NF  =  2  dB  or  less. 


VHF  MODELS 

Kit  with  Case  $49 
Less  Case  $39 
Wired  $69 


Antenna 
Input  Range 

28-32 

50-52 

50-54 
144*146 
145-147 
144-144.4 
146  148 
144-143 
220-222 
220-224 
222-226 
220-224 
222-224 


Receiver 

Output 

144-148 

26-30 
144-148 

28*30 

28-30 
27*27.4 

28-30 

5CH54 

2B-30 
144-148 
144-148 

50-54 

28*30 


UHF  MODELS 

Kit  with  Case  $59 
Less  Case  $49 
Wired  $75 


432-434 
435-437 
432-436 
432-436 

439.25 


2S-30 
28-30 
144-148 
50-54 
61.25 


SCANNER  CONVERTERS  Copy  72-76,  135- 
1 44, 240-270. 400-420.  or 806-894  MHz  bands 
on  any  scanner.  Wired/tested  Only  $86. 


SAVE  A  BUNDLE  ON 
VHF  FM  TRANSCEIVERS! 


FM-5  PC  Board  Kit  -  ONLY  $1 78 

complete  with  controls,  heatsink,  etc. 

10  Watts,  5  Channels,  for  2M  or  220  MHz. 


While  supply 
lasts,  get  $60 
cabinet  kit  free  when 
you  buy  an  FM-5  Transceiver  kit. 
Where  etse  can  you  get  a  complete  transceiver 
for  only  $173 


For  SSB,  CW,  ATV.  FM,  etc.  Why  pay  big 
bucks  for  a  muJti  mode  rig  for  each  band?  Can 
be  linked  with  receive  converters  for  transceiver 
2  Watts  output  vhff  1  Watt  uhf. 


For  VHF, 
Model  XV2 
Kit  $79 
Wired  $149 
(Specify  band) 


Exciter 
Input  Range 

2S-3C 

26-29 

26-30 
27-27.4 

28-30 

50-54 
144*146 

50-54 
144-146 


Anienna 
Output 

144-146 
145*146 

50-52 
144-144.4 
220-222' 
220-224 

50-52 
144*148 

28-30 


For  UHF, 
Model  XV4 
Kit  $99 

Wired  $169 


28-30 
20-30 
50-54 
6125 
144-148 


432-434 
435*437 
432  436 
439.25 
432-436" 


'Add  $20  for  ZM  Input 


VHF  &  UHF  LINEAR  AMPLIFIERS,  Use  with 

above.  Power  levels  from  10  to  45  Watts. 
Several  models,  kits  from  $78, 


LOOK  AT  THESE 
ATTRACTIVE  CURVES! 
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Typical  Selectivity  Curves 

Ot  Receivers  end 

Helical  Resonators. 


IMPORTANT  REASONS  WHY 
YOU  SHOULD  BUY  FROM  THE 
VALUE  LEADER: 

1.  Largest  selection  of  vttf  and  uhf  kits 
in  the  wortd. 

Z  Exceptional  quality  and  tow  prices  due 
to  large  volume. 

3.  Fast  delivery,  most  kits  shipped  same  day. 

4.  Complete,  professional  instruction 
manuals. 

5*  Prompt  factory  service  available  and 
free  phone  consultation 

ft  In  business  21  years* 

?<  Sell  more  repeater  modules  tfran  alt 
other  mfrs.  and  nave  tor  years,  Can  give 
quality  features  tor  much  tower  cost 


Call  or  Write  for  FREE  CATALOG 

(Send  $1.00  or  4  IRC'c  for  overseas  mailing) 
Order  by  phone  or  mail  •  Add  $3  S  &  H  per  order 
(Electronic  answering  service  evenings  &  weekends) 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


romcs,  inc. 

65  D  MOUL  RD.  •  HILTON  NY  14468 

Phone:  716-392-9430 

Hamtronics  "  is  a  registered  trademark 


.'  a 


DEALER 
DIRECTORY 


Culver  City  CA 

jup'i  Electronics,  39 19  VpuUeda  Blvd.. 
Cuhrcr  Oty  CA  90230.  390^003.  Trades 
403-1BSG  San  Diego,  827^732  (Reno  NV), 

Fontana  CA 

Complete  lines  J  COM.  DenTron,  Teo- 
Tec.  Mi  race.  Cubic,  Lunar,  over  4000 
electronic  products,  for  hobbyist*  techni- 
cian, erpennventrr.  Also  CB  radio,  land- 
mobile.  Fontana  Ekciiuiifu,  S6SS  Sicm 
Ave..  Font™  CA  W335.  822-7710, 

San  Jo*  CA 

Eiy  •reus  newest  amateur  radio  store, 
Nev*  Ac  used  amateur  radio  tales  fir  ser- 
vice. We  feature  Kenwood  ICOM. 
Azden.  Vaffiu,  Teii<T«..  Santee  or  many 
more  Skiver  Ridio.  Snc.»  17TSA  S.  Win- 
chester Blvd.,  Campbell  CA  95O0S, 
37Q*fl6«5. 

New  Castk  DE 

Factory  Authorised  Dealer [  Yaesu, 
ICGM.  Ten-Tec.  KDK,  Kenwood.  AEA, 
Kantronks,  Santec.  Full  line  of  acres- 
sorks.  No  sates  tax  in  Delaware.  One  mile 
off  1-95.  Delaware  Amateur  Supply.  71 

Castle  DE  1S720. 


Preston  ID 

Bos  VVB7BY2  has  the  Ur^ea  itoefcol  am- 
ifesur  gear  in  the  Inter  mow  main  West  and 
the  best  prices.  Call  me  lor  all  your  ham 
needs.  Ross  Distributing.  79  So.  State, 
Preston  ID  S3  263,  852*0830. 

Littleton  MA 

The  reliable  I  turn  Mofc  vrving  NR  Full 
line  of  I  COM  &  Kenwood.  Yaesu  HTf, 
Drake,  Dalwa,  B&W  icct-ssoriss.  Curbs 
&  Trac  keyers.  Lartrti,  Hustler,  Telex: 
Hy-Csin  products,  Mirage  amps..  Astron 
FS  ,  AJpha  Delta  protectors,  AFHL  & 
Eantrondes  instruction  aids.  MTiistler 
radar  detecton,  Full  Line  of  coax  fitting 
TEL — COM  Electronic  Communica- 
bom.  €75  Great  Rd.  (fit.  119u  Littleton 
MA  01460,  4S€-3400  3040- 


DenyNH 

Serving  the  ham  community  with  new 
and  used  equipment,  We  stock  and  wr* 
vice  most  major  lines:  AEA,  Axtron, 
Aiden,  BArW.  Cushcraft,  By-Gain. 
Hustler,  ICOM,  Kenwood.  KLM.,  Lar- 
sen,  Mirage.  fciosley;  books,  rotor*,  cable 
and  contwetort.  Business  hours  9-?  Mon- 
day through  Thursday,  and  9-5  Friday 
and  Saturday  RfrendeU,  6*  Warner  Hill 
Road.  Derry  NH  03G3S;  434-537  L 

Albany.  New  York 
UPSTATE  NEW  YORK 

Kenwood,  ICOM.  Ten-TeeT  Beldeo. 
Cusbcrartp  Larsen,  Hustler,  ABRL.  Hv- 
Cain,  B&Wf  MF|.  Mirage.  New  and  used 
equipment.  Serving  the  amateur  commu- 
nity since  1942,  Adirondack  Elcrtnmk*. 
Inc..  1991  Central  Avenue,  Albany  NV 
12205,  4W-0203  (one  mile  west  ol  North- 
way  exit  2W). 

■ 

Columbus  OH 

The  bjggcsi  and  best  ham  store  in  the 
Midwest  featuring  Kenwood  and  other 
quality  product*  with  working  displays. 
We  teJl  only  the  best  AuiWiard  Ken- 
wood service.  Universal  Amateur  Radio, 
Inc.,  1330  Aid*  Dt.,  Revnoldsburj  {Co- 
lumhuit  OH  4306S.  S66-4267. 

Dallas  TX 

IBM  PC/XT  kits,  supplies,  expamjoi) 
products:  video  restorer  kjb  for  pay  TV, 
CATV,  satellite  hobbyists1  electronic 
project  kiLVappnotes.  More  than  9000 
parts  In  stock:  semiconductors,  ICa, 
dtwretes,  video  accessories,  tools,  audio, 
automotive,  cabinets,  computer  nerlph- 
exals.  Please  write  for  your  free  60-page 
catalog:  Sabet  Electronics,  13650  rTovd 
Rd.,  Si*.  104.  Dallas  TX  75243;  7SM9S0 
(formerly  l,E*>. 


DEALEBS 

Your  company  name  and  message  can 
contain  up  to  25  words  for  as  little  as  $150 
yearly  (prepaid)  t  or  $15  per  month  (pre- 
paid quarterly).  No  mention  of  mail- 
order business  or  area  code  permitted. 
Director)  text  and  payment  must  reach  us 
60  days  in  advance  of  publication.  For  ex- 
ample, advertising  for  the  June  '85  issue 
must  be  in  our  hands  by  April  1st,  Mail  to 
73  Magazine,  Peterborough  NH  03458. 
ATTN:  Nancy  Ciainpa. 


ROPAGATION 


Jim  Gray  W1XU 
73  Staff 
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TUNE  IN 

THE  WORLD  OF 

HAM-TV! 


Hams  should  be  "seen" 
as  well  as  heard!  Thou- 
sands of  ATV  operators 
across  the  country  are 
sending  great  looking  color 
TV  pictures  (with  sound)  to 
each  other,  FSTV-DX  can  go 
hundreds  of  miles,  There 
are  now  over  80  Ham  Televi- 
sion "Repeaters"  relaying 
these  video  signals  over 
rough  terrain. 

Ham  Radio  UHF-TV  Is  as 
simple  as  hooking  up  a  2 
meter  rig  and  antenna.  Our 
"Everything  You  Always 
Wanted  To  Know  About 
ATV"  112-page  manual  will 
teach  you  how  to  do  it 
($9.95). 


Under  the  guidance  of  the  "United 
States  ATV  Society/'  Amateur  TV 
(FSTV-SSTV-FAXJ  Is  growing  In  activi- 
ty. And,  we've  been  promoting  It  now 
for  over  10  years! 

Sample  Issue  -  Just  $2.50  ppd. 

Special  Trial  Subscription  -  $10.00. 
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(Publithcd  Monthly) 

A5  ATV  Magazine 
P.O  Bo*  H. 

Lrjwdcn,  Iowa 
52255 

A  D  iv  tiion  of 
QCD  Publications,  Inc 
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HOT  ROD 
ANTENNA 


J 

Achieve  1  or  2  db  gain  over  ANY  %  wave 
two  meter  telescopic  antenna  Trie  AEA 
model  Hft-i  Hoi  Rod"  antenna  was 
destgned  by  Dr  DK  Reynolds  (designer  of 
the  isoPole)  to  deliver  maximum 
performance  for  any  hand-held  transceiver 
wrth  a  BMC  fitting 

The  factory-tuned  HfM  is  20%  shorter, 
lighter  and  places  far  teas  stress  on  your 
hand-held  connector  and  case,  it  will  easily 
handle  over  25  watts  of  power,  making  it  an 
excellent  emergency  base  or  mobile 
antenna.  In  the  collapsed  position  the  Hoi 
Rod  antenna  wtii  perform  like  a  helical 
quarter  wave 

The  Hot  Rod  antennas  can  be  expected to 
make  the  same  improvement  to  hand-held 
communications  that  the  IsoPoie  brand 
antennas  have  made  lo  base  station 
operations  Why  pay  more  when  the  best 
costs  fess? 


subiect  to 


Prices  and  Specifications  subj 
change  without  notice  or  obligation 

ADVANCED  ELECTRONIC 
APPLICATIONS,  INC. 

P.O.  Box  C-2160, 
Lynn  wood,  WA  98036 
(206)  775-7373 
Telex:  152571  AEA  INTL 

mk  ET  ^k  Brings  you  the 
#%Kii#%Bre3kthrough! 


See  List  of  Advertisers  on  page  80 
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Call  or  Write 
JAN  CRYSTALS 

P.O.  Box  06017 

Fort  Myers 
FL  33906-601 7 

(813)936-2397 


Electronics  Supply 

1506  McKinney 
Houston,  Texas  77010 

Call  for  Quotes 
713-656-0263 


EQUIPMENT 

KENWOOD    P-11  SPEOAl  6996 

KENWOOD  -  We  rxsv*  aO  tie  KENWOOD  line  m  Hock. 
to&udtoQ  the  NEW  WGS  T5^711A  2  mfc  afl  mode. 
TR-2G0OA  tfll  TH-21AT  mini  Ht  H+4WT  70  cm  mini  m 
TS-A11A  70cm  ail  macte  TM-211A  mobile  1S414A  70cm 
mobile  TS-670  40,  15.  10  and  6  mtn  CALL  FOR  PRICES 

KENWOOD  SWL  ft-2000.  R-1000,  fi-600  and  the  (Mt CALL 

KENWOOD  TS-430S  and  T5-930S CALL 

KENWOOD  T5-5305P  and  TS-830S... „„.... ..CALL 

tCQM  02AT,.- £99.95 

VAESU  FT2Q3R * CALL 

PlnVvVJt   nMrw'"">"><>""."".->  ■■■>™m'^"     t^  ■ 

DENTftON  GLTODOO  1KW  P£P  tune* M_™w  17495 

WM   NYE  M&V  3KW  tuner /Swttch ^4*995 

SEAPCAI     DX*1000        .    ■ mi iim        in    i      ^■JfiV  vo 

jfj^JIFlff      Pf"  J    1  ft,  „,,*.,,,,_...  ...  .....idiuiii  iniilTllHIHIIITIFUFf"'"  s^^^Tfc*! 

C£S  510SA  SMART  PfitiOti. ... ^.299.9d 

ACCESSORIES 

FLUKE  77  auto  digital  multimeter 11495 

BENCHER , lew  10% 

VIBRGPLEX , .., few  10% 

HtIL  SOUNU...... ....... ..i. ►  M>,..+f*tH«tiitii»i»""—""""'°"  tu^i 

UAtWA. . ...in 4,,„i.McW   MtlEKj .......  .n*^ll 

THflfUTE  PR-2S  rog.  PS . -9996 

TR5*TJTE  PR^S -- .—..»..,.:  .-14P-9S 

GORDON  WEST  code  tapes  greol -995 

ma 

Gt      u'40P.,.rtiwHH«mmii!wii"—""""  —  '»nJIH""."" ■' 

fcFC     &'  jJlJ. .. M ............ .. .... . ..., r i , n*Wntiiim ■*■  —  ■■  ■  ■- *■  - **3 1  -~ 

Gt       1ZOT   /A...... , IIKIXHIIfllllHIl'M .....,.l,IKIld.     3.Y3 

ElMAC  3  50QZ t .n.99.95 

AMPttlNOL 

831T ...coax  lee .4  00 

PT_-2aTj       03    l-SP-ri.nrl  *«*♦*!.»«•  ■■-■"■■■■■>■■»■.■■.  «►♦■*■■»+■**"<■►♦»■♦■     '    ■*" 

UG-176  reducer  RGflxrRG59..,«*«.»«*«««..^ 30 

4400  N  mate  te  SG-239  ..«.„„„..*„..„., . «.<d  00 

2900  8NC  mate  to  SO-239 — »™™ — 4.00 

8261  N  matek-i.. .......^^ ,m^.,w,«™ — — , — —300 

83-10  ftCA  lo  SO-239 MWHHH«JA) 

82-97  N  temole  chassis w^.^— J  00 


Other  AMPHENOL  products  STOCX CALL 

ANTENNAS 

BARKER  &  WILLIAMSON, „ ,. le**  10% 

BUTT^NUT  HF-2V ,...80  &  40  mti. 125.00 

BUTTERNUT  HF-6V 60  thru  10 12500 

BUTTERNUT  accessories  stocti ...l+CAii 

AEA  tSOPOi£  144  ,         ......,.....,- tHm„TH^>^. .^9,96 

HYGAWn»«HMTHH      llll       II.  I         — -..-  'HI    I  -.i..<-..,t\l"L^ 

MOSLEM  lAJ3M--« ^+-. - 249  00 

MOSl£Y  IA-33JR.,. ..„.,..,.„„^ _„.1B9,00 

iWB    ^KJCR    MUSLCT i-^"i ■.■■tirimmriiiH"**i»i»  Vrf^Tfci" 

L,M  hrSE'l^     ■      ■  -■    iiiiiini iirllliiTii'illil'itllfiPii"""""'"'!'   *hrf^FV4-! 

CDE  45-2  Rotator. nb+J1+li+11„Mi«»"«M—" ,-w.v3 

OUSHCrAFT  A147'11.iip ^h.th^ph.h.+iv.vg 

FW*+t   ""I ..|i«iiiiiiinriiFfiMli."i.|'iii«ii iiiiiiTiillHIRl 

AOP-1  complete  OSCAR  Antenna. .......109  95 

wo  ha\e  a  large  CUSHCRAR  ^NvHtsty 

HUSTLER  ..... ■*— CALL 

ANTENCO  2fntr  5ffl  mag  rrounl-^,....,..„.,-.^^.2^  95 

KIM  KT34A _. 329S 

JV2X  2  meter  v&rftcdi.*,*, — ►—*«.«..■• _*-*h«*-31  95 

435"40K wimmii ■»■«« j'wmw  lDnr  UU 

■^Ji  pi  L '  L  Lr*  i. .*.....■■-..■". ...*..+.  i>*+h***+h  i|iiiuiiiiiii.iitiFr^.iii4  %»^r  ■  ^  » 

4>i}£'10LbX.       ,  ,.  ,,.,,nP  +  H  | ...T..,lrlimtlff .^"t 

40M-2  2  el.  40  mtr , „,..,.., **..*>*. ,296.95 

2  M~1 3  LBA i  .11.4 in. /  V  •  VO 

j!.rVlTJ.4f'iui  u 4llldl<IK.<IM...i"ip. ■■ .11111    I 

^iVl-  1  iCH-- _  ._  „  ..  .  .  .  .  ■  .  ■  ■•  ■  .  .  .  .  ■  [.  ■  ...  r-i  i  _..■■.■■■..*■  D  .  V 

KLM  J*  atoays  \n  stock,  large  wilecffon  o*  HF.  V*#,  UHf. 

9l  tffORLD  CL^wSS-. ^..^^ rT4  ..i.ii.i  i  Ti-.t.>^i-L 

SURPUIS 

CD£  DPCT  RELAY  10  amp  NEW  — ♦oOQ 

2.5A/10O0  PIV  epoxy  diode — I90u¥t{» 

WTY 

We  Stock  AEA,  HAL,  KANTRONO  i  MFJ 
Call  with  your  requirements. 
POLICIES:  MASTERCARD  ■  VISA  -  COD 
All  prices  FOB  Houston.  TX  except  as  noted  Prices  sub- 
ject to  change  without  notice  subject  to  prior  sate  Used 
gear  sale  price  refunded  If  not  satisfied  Tenos  residents 
subject  lo  sates  to* 


1-800-231-3057 
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What  To 
Look  For  In  A 
Phone  Patch 

The  best  way  to  decide 
what  patch  is  right  for  you 
is  to  first  decide  what  a 
patch  should  do.  A  patch 
should: 

*  Give  complete  control  to 
the  mobile,  allowing  full 
break  in  operation, 

*  Not  interfere  with  the 
normal  operation  of  your 
base  station.  It  should 
not  require  you  to  con* 
nect  and  disconnect  cab- 
les tor  flip  switches!) 
every  time  you  wish  to 
use  your  radio  as  a  nor- 
mal base  station. 

■  No!  depend  on  volume  or 
squelch  settings  of  your 
radio,  h  should  wrork  the 
same  regardless  of  what 
you  do  with  these  con- 
trols, 

•  You  should  be  able  to 
hear  your  base  station 
speaker  with  the  patch 
installed.  Remember,  you 
have  a  base  station  be- 
cause there  are  mobiles. 
ONE  OF  Till ;m  MIGHT 
NEED  HELP. 

•  The  patch  should  have 
standard  features  at 
no  extra  cost.  These 
should  include  program- 
mable toll  restrict  (dip 
switches),  tone  or  rotary 
dialing,  programmable 
patch  and  activity 
timers,  and  front  panel 
indicators  of  channel  and 
patch  si  cm  is 

ONLY  SMART  PATCH 
HAS  ALL  OF  THE 
ABOVE. 

Now  Mobile 
Operators  Can 
Enjoy  An 
Affordable 
Personal  Phone 
Patch.  ■  . 

•  Without  an  expensive 
repeateT. 

■  Using  any  I  M  iranceiver 
as  a  ba«*e  station, 

•  The  secret  is  a  SIMPLEX 
iiutopatth.  The  SMART 
PATCH. 

SMART  PATCH 
Is  Easy  To  Install 

To  install  SMART  PATCH, 
connect  the  multicolored 
computer  style  ribbon  cable 
to  mic  audio,  receiver 
discriminator,  FIT.  and 
power.  A  modular  phone 
cord  is  provided  for  con- 
nection to  your  phone  sys- 
tem. Sound  simple?  .  .  . 
IT  IS! 


implex 
Autopatch,  there's  no  ivaitii 
for  VOX  circuits  to  drop. 
Simply  key  your  transmitter 

to  take  control 


SMART  PATCH  is  all  you  need  to  turn  your  base  station  into  a  per- 
sonal autopatch.  SMART  PATCH  uses  the  only  operating  system 
that  gives  the  mobile  complete  control.  Full  break-in  capability  al- 
lows the  mobile  user  to  actually  interrupt  the  telephone  party, 
SMART  PATCH  does  not  interfere  with  the  normal  use  of  your  base 
station.  SMART  PATCH  works  well  with  any  FM  transceiver  and  pro- 
vides switch  selectable  tone  or  rotary  dialing,  toll  restrict, 
programmable  control  codes,  CW  ID  and  much  more. 

To  Take  CONTROL  with  Smart  Patch 
-  Call  800-327-9956  Ext.  101  today. 
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To  Use 
SMART  PATCH 

Placing  a  call  is  simple. 
Send  your  access  code 
from  your  mobile  (exam- 
ple: "73).  This  brings  up 
the  Patch  and  you  will 
hear  dial  tone  transmitted 
from  your  base  station. 
Since  SMART  PATCH  is 
checking  about  once  per 
second  to  see  if  you  want 
to  dial,  all  you  have  to  do 
is  key  your  transmitter, 
then  dial  the  phone  num- 
ber. You  will  now  hear 
the  phone  ring  and  some- 
one answer.  Since  the  en- 
hanced control  system  of 
SMART  PATCH  ts  con^ 
stantly  checking  to  see  if 
you  wish  to  talk,  you  need 
to  simply  key  your  trans- 
miller  and  then  talk. 
That's  right,  you  sintplv 
key  your  transmitter  to 
interrupt  the  phone  line. 
The  base  station  auto- 
matically stops  transmit- 
ting after  you  key  youi 
mic.  SMART  PATCH  doe< 
not  require  any  special 
tone  equipment  to  contro 
your  base  station.  It  sam 

pit's    vriy    high    fH'qll'MKl 

noise  pre  sen  1  a\  you 
receivers  discriminator  tt 
determine  if  a  mobile  i: 
present.  No  words  or  syila 

bles  are  ever  lost. 


SMART  PATCH 
Is  All  You  Need 
To  Automatically 
Patch  Your  Base 
Station  To  Your 
Phone  Line. 

Use  SMART  PATCH  for: 

*  Mobile  (or  remote  basi 
in  phone  tine  via  Sim  pit 
base,  (see  fig  1) 

*  Mobile  to  Mobile  via  \\ 
unconnected  base  st 
lions  for  extended  rang 

(see  fig,  2.} 

*  Telephone  line  to  mobi 
(or  remote  base). 

*  SMART  PATCH  us 
SIMPLEX  BASE  ST 
HON  EQUIPMENT  U 
your  ordinary  base  st 
tion.  SMART  PATC 
does  this  without  int< 
fering  with  the  norm 
use  of  your  radio. 


WARRANTY? 

YES,  180  days  of  warra 
iv  protection,  You  simp 
can't  go  wrong, 
An  FCC  type  accept 
coupler  is  available  f 
SMART  PATCH. 


Communications  Electronics  Specialties,  Inc. 

RO-  Box  2930.  Winter  Park,  Florida  32790 

Telephone:  (305)  6454474       Or  call  toll-free  (800)327-9956 
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Presenting  two  small  cases 
for  a  lot  of  mobile  power. 


Ydu  wont  find  a  45-watt  2-meter 
FM  mobile  rig  that's  burlt  smaller  than 
the  ^esu  FT-2/0RH 

Nor  will  you  find  a  dual-band  FM 
mobile  that  offers  the  crossband 
full-duplex  capability  found  in  the 
25-watt  Yaesu  FT-2;00RH. 

It  shouldn't  be  surprising,  \AfeVe 
been  coming  up  with  a  lot  of  inno- 
vative concepts  lately 

The  FT-2yORH  measures  just 
2x6x7  inches.  Conveniently  fitting 
its  high-power  punch  into  many 
small  spaces  of  your  car  Places  where 
other  45- watt  mobiles  just  won't  fit 

The  FT-2TO0RH  is  small  too. 
Smaller  than  other  dual-banders.  But 
with  one  big  difference:  a"DUP" 
button.  Push  it,  and  you're  operating 
full  duplex,  2  meters  on  one  VFO. 
-MO  MHz  on  the  other  Each  at  25 
watts.  So  you  can  simultaneously 


transmit  and  receive  in  true  tele- 
phone style. 

Once  installed^you'll  find  the 
FT273RH  and  the  FT-2EQRH  equally 
simple  to  operate.  Just  turn  the  rig 
on,  dial  up  a  frequency  select  offset  or 
duplex  split  and  you're  on  the  air 

Each  rig  gives  you  10  memories 
for  storing  your  favorite  frequencies. 
Dual  VFO  capability  A  clean,  unclut- 
tered LCD  display  for  easy  readout. 
Push-button  jumps  through  the  band 
in  1  MHz  steps.  Band  scanning  with 
programmable  upper  and  lower  limits. 
And  priority  channel  operation. 

Sbu  don't  even  have  to  take  your 
eyes  off  the  road  to  determine  your 
operating  frequency  and  memory 
channel.  An  optional  voice  synthesizer 
announces  them  both  at  the  push 
of  a  button  on  the  microphone.  The 
FT-2XX)RH  announces  both  your 


2-meter  and  440  MHz  operating 
frequencies. 

Also,  tone  encode  and  encode/ 
decode  capability  is  programmable 
from  the  front  panel,  using  an  optional 
plug-in  board. 

So  when  you  need  a  lot  of  power 
in  a  compact  mobile  radio,  discover 
^esu's  FT-2OTRH  and  FT-2XX)RH, 
There's  nothing  else  like  them  on 
the  road. 


Yaesu  Electronics  Corporation 

6851  Wilthall  Wby  Paramount  CA  90723 
(213)  633-4007 

Yaesu  Cincinnati  Service  Center 

9070  Gold  Rark  Drive,  Hamilton,  OH  45011 
(513)  874-3100 

Prices  and  specifications  subject  to  change 
without  notice. 
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Scan  the  World. 


Kenwoc  2000  has 

opened        doors  to  a  new  world  in 
the  150-  1Hz  HF  bands, 

with  it        processor  controlled  oper- 
ating and  an  UP  conversion 

ma-      jm  flexibility 
ar  e  the  excitement  of 

lis*  nons  from  east  tu  west 

and  fiom  poJe  to  p 
VC-10  VHF  co-  j 

174-MH.i,  allows  a 
a\  lanne,  comrnerc        mcl 

twomeI'>F  Amateu;      quenc  *th 

dual  digital  VF        ten  memories 

band  and  mode 
info:  n,  memory  scan,  program- 

mat  m;  Nuorest       tube 

gital  display,  and  dual  24 -hour 
clock  with  timer,  this  outstanding 

e  versatility  needed  to 

ach  out  and  catch  those  distant 

and  efUSive  Stations  in  the  most 

remote  areas  of  the  world. 
The  R-20  ie  USB, 

LSB,  CWt  AM,  and  FM  modes,  and 
en  memories  allow  moving  from 

band  to  band  without  concern  for 
ode  of  oper  e  progrr 

mable  band  scan  feature  perm 

scanning  over  operator  selected 


mils,  reducing  scan  cycle  time. 
Memory  scan  allows  the  operator  to 
scan  all,  or  only  specific  memories. 
Lithium  battery  memory  backup 
(Estimated  5  year  lite)  is  built-in. 

With  the  sensitive  R-2000,  only 
the  best  in  selectivity  will  do.  It 
has  three  built-in  IF  filters,  with 
NARROW/WIDE  se  h. 

and  an  optional  500-Hz  narrow  CW 

>r  is  available.  A  noise  blanker 
and  an  all-mode  squelch  circuit 
further  enhance  the  operators 
control  of  his  listening  environment 
An  AGC  switch,  and  an  RF  attenu- 
ator switch  allow  selection  of  the 
best  signal-to-noise  ratio.  It  has  a 
large,  front  mounted  speaker,  a  tone 
control,  an  m$m  meter,  high  and  low 
impedance  antenna  terminals,  and 
operates  on  100/120/220^240  VAC, 
or  on  t3.8  VDC      ith  an  optional 
DCK-1  DC  cable  kit.  Other  features 
include  a  record  output  jack,  an 
audible  "beeper,"  a  carrying  handle, 
a  me  jack,  and  an  external 

spe  ck. 

The  R-2000  places  the  world  at 
your  finger  tips. 

R-2000  optional  accessories: 
VC-10  VHF  converter  •  HS-4.  HS-5, 
and  HS-6  headphones  •  DCK-1  DC 
cable  kit  •  YG-455C  500-Hz  CW  filter, 


R-1000    hic 

20<  30  MH/  •  -ay/ 

•  3  IF  filters  •  I    L  I        gi 
rsion  *         e  blanKe   ♦  RF  step  atter 
uator  •  120*240  VAC  (Of 


R-600 

•  1  '         .  *  digital  display 
•2  II         ffS  ■  PLL 

•  * 


More  mformation  on  these  products 
is  available  from  authorized  dealer 
of  T*         iwood  Communication 
1111  West  Walnut  Street, 
Compton,  California  90220. 
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